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Description 

TECHNICAL FIELD 

[0001 ] The present invention relates to an optical disk 
having a three-dimensional (3D) picture and a high def- 
inition picture stored thereon, and an apparatus for re- 
cording data to or reproducing data from the optical disk. 

BACKGROUND ART 

[0002] A conventionally known optical disk having a 

3D moving picture stored thereon is as shown in Figure 
10. An optical disk 201 has a picture for the right eye 
(right-eye picture) stored in even fields 204, 204a and 
204b and a picture for the left eye (left-eye picture) 
stored in odd fields 203, 203a and 203b. The right-eye 
picture and the left-eye picture are recorded alternately. 
When the data stored on the optical disk 201 is repro- 
duced by an existing optical disk reproduction apparatus 
205 shown in Figure 11, a right-eye picture and a left- 
eye picture appear on a TV screen 206 alternately every 
1/60 second. The naked eye recognizes only a picture 
in which the right-eye picture and the left-eye picture are 
overlapped. With 3D spectacles 207, in which a shutter 
for the right-eye picture and a shutter for the left-eye pic- 
ture are switched over every 1/60 second, a 3D picture 
is recognized. As shown in Figure 12, a right-eye picture 
and a left-eye picture are each encoded alternately in 
every other field as an interlace signal in 1 GOP of an 
MPEG signal. 

[0003] For high definition pictures, progressive sys- 
tems referred to as 525 P and 720 P have been studied. 
[0004] A first problem of the conventional art will be 
described. When data in a conventional 3D optical disk 
is reproduced by an ordinary, conventional 2D reproduc- 
tion apparatus, even a non-3D picture, i.e., even a 2D 
picture is not output. Data in the 3D optical disk is only 
reproduced by a reproduction apparatus connected to 
a 3D display. Accordingly, it is required to create two 
types of optical disks, i.e., a 3D optical disk and a 2D 
optical disk for the same contents. The same is true with 
the high definition picture. In other words, the conven- 
tional 3D and high definition optical disks are not com- 
patible with ordinary optical disks. A first objective of the 
present invention is to provide a 3D or high definition 
optical disk which is compatible with ordinary optical 
disks, and a reproduction system for the 3D or high def- 
inition optical disk. 

[0005] The term "compatibility" is clearly defined as 
similar to the compatibility between monaural records 
and stereo records discussed in the past. In other words, 
data in a novel 3D or high resolution disk according to 
the present invention is output as a "monaural" vision, 
i.e., as a 2D picture or an ordinary resolution picture by 
an existing reproduction apparatus developed for DVDs 
or the like, and is reproduced as a "stereo" vision, i.e., 
a 3D picture or a high resolution picture by the novel 



reproduction apparatus according to the present inven- 
tion. 

[0006] A second problem of the conventional art con- 
cerns a synchronization system. According to aconven- 
5 tional synchronization system, decoding starts when de- 
coding conditions for each compressed video signal are 
provided. The conventional synchronization system has 
problems in that, for example, when the data becomes 
out of synchronization for some reason during reproduc- 
tion, compensation is not performed; and that audio data 
is not synchronized. 

[0007] A second objective of the present invention is 
to provide a reproduction apparatus for reproducing a 
plurality of compressed video signals or a plurality of 
compressed audio signals in synchronization with one 
another and performing compensation when the data 
becomes out of synchronization during reproduction. 
[0008] Reference is made to JP-A-071 43443 which 
describes a system designed to easily reproduce only 
preferential Information from consecutive information by 
selecting the kind of information matching a code quan- 
tity of a disk, multiplexing the information and coding the 
information so as to switch the kind of information at a 
rotational angle of the disk. A changeover switch selects 
a picture code of a buffer and the selected code is out- 
putted from a terminal and given to a counter. The coun- 
ter counts a code quantity and a timing signal is given 
to a changeover controller for each prescribed code 
quantity. The controller controls a changeover switch in 
response to a ratio of a predetermined code transfer rate 
of a timing signal from the counter, for TV information 
and HDTV difference information. The changeover 
switch selects the appropriate buffer under the control 
of the changeover controller. The changeover is imple- 
mented in each timing when a virtual track takes a pre- 
determined angle. 

[0009] Reference is also made to JP-A-06350 968 
which describes a system designed to obtain not only a 
decoded high definition television signal but also a 
standard television signal even on the reproduction side 
when the high definition television signal is subject to 
high efficiency coding and the result is recorded on an 
optical disk. Picture data in one frame period of a high 
definition television signal are divided into two by a field 
division circuit and picture data at every unit of division 
are subject to high efficiency coding by coders as picture 
data equivalent to one frame of a standard television sig- 
nal and the result is recorded on an optical disk by a 
2-channel recording device. Then coded data by one 
channel are decoded by a decoder at the time of repro- 
duction to decode the standard television signal with the 
coded data for 2 channels decoded by the decoders 
thereby reproducing the high definition television signal. 
The 2-channel signals are recorded on/reproduced from 
opposite faces of the optical disk, or at diametrically op- 
posite positions on the same face on the optical disk. 
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DISCLOSURE OF THE INVENTION 

[0010] Aspects of the invention are defined in the 
claims. 

[0011] A preferred embodiment of the present inven- 
tion includes the following means to achieve the above- 
described objectives. 

[0012] An optical disk according to the preferred em- 
bodiment is obtained in the following manner. Two mov- 
ing pictures each having a frame rate of 30 frames/sec. 
are input. A plurality of frames of each picture, which 
correspond to 1 GOP or more of the disk, are set as a 
picture unit. These picture units of the two pictures are 
arranged on the optical disk alternately as interleave 
blocks. Each interleave block corresponds to one rota- 
tion or more. The two moving pictures can be, for exam- 
ple, a picture for the right eye and a picture for the left 
eye; or includes field components of a progressive pic- 
ture. 

[001 3] When such an optical disk is reproduced by an 
ordinary reproduction apparatus for two-dimensional 
(2D) display, an ordinary two-dimensional is repro- 
duced. 

[0014] A reproduction apparatus for 3D and high def- 
inition pictures according to the preferred embodiment 
includes means for reproducing picture identification in- 
formation from an optical disk, means for reproducing a 
two-dimensional picture in a conventional process, 
means for reproducing a 3D or high definition picture, 
and means for outputting the 3D or high definition pic- 
ture. 

[0015] Additionally, a preferred embodiment includes 
the following means to achieve the second objective. 
[0016] A reproduction apparatus according to a pre- 
ferred embodiment includes reference time signal gen- 
eration means for generating a reference time signal; 
and a plurality of picture extension/reproduction means 
having a function of extending a compression video 
stream and controlling reproduction time of the extend- 
ed video signal in accordance with the difference be- 
tween the reference time signal and the picture repro- 
duction time information. 

[0017] Another reproduction apparatus according to 
another preferred embodiment preferably includes a 
plurality of picture extension/reproduction means hav- 
ing a function of generating a reference time signal, ex- 
tending a compression video stream and controlling re- 
production time of the extended video signal in accord- 
ance with the difference between the reference time sig- 
nal and the picture reproduction time information. The 
reference time signals in the plurality of picture exten- 
sion/reproduction means are corrected using identical 
information at substantially the same time. 
[001 8] Still another reproduction apparatus according 
to another preferred embodiment preferably includes 
reference time signal generation means for generating 
a reference time signal; and a plurality of audio exten- 
sion/reproduction means having a function of extending 



a compression audio stream and controlling reproduc- 
tion time of the extended audio signal in accordance with 
the difference between the reference time signal and the 
audio reproduction time information. 
5 [0019] Yet another reproduction apparatus according 
to another preferred embodiment controls reproduction 
time by changing the frequency of the clock by which 
the audio extension/reproduction means performs ex- 
tension and reproduction. 

10 

BRIEF DESCRIPTION OF DRAWINGS 

[0020] Figure 1 is a block diagram showing a record- 
ing apparatus in one example according to the present 
15 invention. 

[0021] Figure 2 is a timing diagram showing the rela- 
tionship between an input signal and a recording signal 
in one example according to the present invention. 
[0022] Figures is atop view of an optical disk showing 
20 the interleave block arrangement in one example ac- 
cording to the present invention. 
[0023] Figure 4 is a view illustrating 3D picture ar- 
rangement information one example according to the 
present invention. 
25 [0024] Figure 5 is a view showing a reproduction ap- 
paratus in one example according to the present inven- 
tion. 

[0025] Figure 6 is a timing diagram illustrating the re- 
lationship between a recorded signal and a picture out- 
30 put signal in a reproduction apparatus in one example 
according to the present invention. 
[0026] Figure 7 is a block diagram showing an M PEG 
decoder of a different system of a reproduction appara- 
tus in one example according to the present invention. 
35 [0027] Figure 8 is a timing diagram showing the rela- 
tionship between a recording signal and an output signal 
when 2D reproduction is performed with a reproduction 
apparatus in one example according to the present in- 
vention. 

40 [0028] Figure 9 is a block diagram showing a 2D re- 
production apparatus in one example according to the 
present invention. 

[0029] Figure 10 is a top view showing data arrange- 
ment of a conventional optical disk having a 3D picture. 
45 [0030] Figure 1 1 is a block diagram showing a repro- 
duction apparatus for reproducing a conventional opti- 
cal disk having a 3D picture. 

[0031] Figure 12 is a timing diagram showing the re- 
lationship between a recording signal obtained by repro- 
50 ducing a conventional optical disk having a 3D picture 
and a picture output signal. 

[0032] Figure 13 is a timing diagram showing the re- 
lationship among a virtual 3D identifier, an R output and 
an L output in one example according to the present in- 
55 vention. 

[0033] Figure 14 is a reproduction sequence view 
showing the difference of f pointer accessing in an ordi- 
nary picture reproduction mode and a 3D reproduction 
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mode in one example according to tine present inven- 
tion. 

[0034] Figure 15 is a flowchart (I) illustrating how a 
process of accessing a pointer is changed in accord- 
ance with whether a 3D video signal is reproduced or 
not in one example according to the present invention. 
[0035] Figure 16 is a flowchart (II) illustrating how a 
process of accessing a pointer is changed in accord- 
ance with whether a 3D video signal is reproduced or 
not in one example according to the present invention. 
[0036] Figure 1 7 is a flowchart showing how the man- 
ner of output is changed in accordance with whether the 
signal to be reproduced is a 3D video signal or not by a 
3D reproduction apparatus in one example according to 
the present invention. 

[0037] Figure 18 is a view showing a 3D picture iden- 
tifier in a 3D picture logical arrangement table in one 
example according to the present invention. 
[0038] Figure 19 is a flowchart showing a method for 
specifying the attribute of each chapter, cell and inter- 
leave block of a 3D picture based on a 3D picture iden- 
tifier in the 3D picture logical arrangement table in one 
example according to the present invention. 
[0039] Figure 20 is a block diagram of a reproduction 
apparatus in an interlace picture signal output mode in 
one example according to the present invention. 
[0040] Figure 21 is a block diagram of a reproduction 
apparatus in a progressive picture signal output mode 
in one example according to the present invention. 
[0041] Figure 22 is a block diagram of a recording ap- 
paratus in a progressive picture signal input mode in one 
example according to the present invention. 
[0042] Figure 23 is a view illustrating the principle of 
multiple angle video data division multiplex system in 
one example according to the present invention. 
[0043] Figure 24 is a block diagram of a reproduction 
apparatus in a 3D picture signal reproduction mode in 
one example according to the present invention. 
[0044] Figure 25 is a block diagram of a 4X reproduc- 
tion apparatus in a 3D progressive picture signal repro- 
duction mode in one example according to the present 
invention. 

[0045] Figure 26 is a block diagram of a reproduction 

apparatus in a multi-stream progressive picture signal 
reproduction mode in one example according to the 
present invention. 

[0046] Figure 27 is a view illustrating a data structure 
of the entire optical disk in one example according to the 
present invention. 

[0047] Figure 28 is a view illustrating an inner struc- 
ture of a volume information file in Figure 27 in one ex- 
ample according to the present invention. 
[0048] Figure 29 is a flowchart showing a detailed 
process for reproducing a program chain group by a sys- 
tem control section M1-9 in one example according to 
the present invention. 

[0049] Figure 30 is a block diagram showing a struc- 
ture of a part of an AV synchronization control 12-10, 



the part performing AV synchronization, in one example 
according to the present invention. 
[0050] Figure 31 is a timing diagram showing a data 
stream which is reproduced and output through a buffer 
5 of the decoder in one example according to the present 
invention. 

[0051 ] Figure 32 is a view illustrating a method for re- 
ducing interlace interference by turning on or off a filter 
in one example according to the present invention. 
10 [0052] Figure 33 is a view illustrating the principle of 
an encoding system using a common motion detecting 
vector in one example according to the present inven- 
tion. 

[0053] Figure 34 is a view illustrating a method for ad- 
15 justing the timing for reproducing data from a DVD disk 
in one example according to the present invention. 
[0054] Figure 35 is a timing diagram showing repro- 
duction of an interleave block when one video stream is 
switched to another in one example according to the 
20 present invention. 

[0055] Figure 36 is a view illustrating the principle of 
recording two progressive video signals after dividing 
them into interleave blocks in one example according to 
the present invention. 
25 [0056] Figure 37 is a flowchart showing a method for 
skipping a first dummy field of a VOB in one example 
according to the present invention. 
[0057] Figure 38 is a flowchart illustrating a process 
of STC switching for seamless connection in one exam- 
30 pie according to the present invention. 

[0058] Figure 39 is a block diagram of data decoding 
in one example according to the present invention. 
[0059] Figure 40 is a view illustrating the principle of 
dividing a scope (wide) picture in a horizontal direction 
35 and recording the resultant signals as interleave blocks 
in one example according to the present invention. 
[0060] Figure 41 is a view illustrating the principle of 
synthesizing a scope (wide) picture from an optical disk 
having the scope picture in a divided state and process- 
40 ing the synthesized picture with 3-2 transform in one ex- 
ample according to the present invention. 
[0061] Figure 42 is a structural view of a system 
stream and video data on an optical disk in one example 
according to the present invention. 
45 [0062] Figure 43 is a flowchart for seamless connec- 
tion in one example according to the present invention. 
[0063] Figure 44 is a view illustrating a method for di- 
viding interpolation information in horizontal and vertical 
directions and recording the resultant signals in inter- 
50 leave blocks in one example according to the present 
invention. 

[0064] Figure 45 is a timing diagram of reproduction 
of progressive, 3D and wide signals with respect to the 
data amount in buffer in one example according to the 
55 present invention. 

[0065] Figure 46 is a structural view of a horizontal 
filter and a vertical filter in one example according to the 
present invention. 
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[0066] Figure 47 is a block diagram of a reproduction 
apparatus whicli shares a common motion vector signal 
and color information in one example according to the 
present Invention. 

[0067] Figure 48 is a view illustrating the principle of 
motion detection of a progressive picture using a motion 
detection vector in one example according to the 
present invention. 

[0068] Figure 49 shows a signal format of a picture 
identifier in one example according to the present inven- 
tion. 

[0069] Figure 50 shows contents of a vertical filter and 
a horizontal filter in one example according to the 
present invention. 

[0070] Figure 51 is a view illustrating the principle of 
dividing and recording a 1 050 interlace signal in one ex- 
ample according to the present invention. 
[0071] Figure 52 is an arrangement view for output- 
ting a progressive signal, an NTSC signal and a HDTV 
signal in one example according to the present inven- 
tion. 

[0072] Figure 53 is a view showing a progressive re- 
production method for reproducing an interleave block 
while referring to a video presentation time stamp in one 
example according to the present invention. 
[0073] Figure 54 is an arrangement view of an HDTV 
sub signal and an NTSC signal by simultaneous casting 
in one example according to the present invention. 
[0074] Figure 55 is a block diagram of a reproduction 
apparatus for an HDTV/NTSC disk by simultaneous 
casting in one example according to the present inven- 
tion. 

[0075] Figure 56 is a flowchart illustrating a method 
for controlling two buffers in one example according to 
the present invention. 

[0076] Figure 57 is a flowchart illustrating a method 
for performing AV synchronization of a first decoder and 
a second decoder in one example according to the 
present invention. 

[0077] Figure 58 is a view illustrating the principle of 
an MADM system for dividing a signal into two in a hor- 
izontal direction in one example according to the present 
invention. 

[0078] In Figure 59, (a) is a view illustrating process- 
ing of an entirety of a horizontal filter circuit in one ex- 
ample according to the present invention, and (b) is a 
view illustrating processing of each line of the horizontal 
filter circuit in one example according to the present in- 
vention. 

[0079] Figure 60 is a block diagram of a system for 
dividing a scope-size picture into two in a horizontal di- 
rection and recording in the MADM system in one ex- 
ample according to the present invention. 
[0080] Figure 61 is a view illustrating the principle of 
a provider defined stream multiplex system (vertical di- 
vision) in one example according to the present inven- 
tion. 

[0081] Figure 62 is a view illustrating the principle of 



a provider defined stream multiplex system (horizontal 
division) in one example according to the present inven- 
tion. 

[0082] Figure 63 shows a signal format of provider de- 

5 fined stream multiplex system in one example according 
to the present invention. 

[0083] Figure 64 is a block structural view of an optical 
disk reproduction apparatus in one example according 
to the present invention. 

10 [0084] Figure 65 is a structural view of a video decod- 
er in one example according to the present invention. 
[0085] Figure 66 shows a data structure of an optical 
disk in one example according to the present invention. 
[0086] Figure 67 is a timing diagram of video repro- 

15 duction in one example according to the present inven- 
tion. 

[0087] Figure 68 is a block structural view of an optical 
disk reproduction apparatus in one example according 
to the present invention. 
20 [0088] Figure 69 is a structural view of an audio de- 
coder in one example according to the present inven- 
tion. 

[0089] Figure 70 shows a data structure of an optical 
disk in one example according to the present invention. 
25 [0090] Figure 71 is a timing diagram of audio and vid- 
eo reproduction in one example according to the present 
invention. 

[0091] Figure 72 shows an optical disk reproduction 
apparatus in one example according to the present in- 
30 vention. 

[0092] Figure 73 is a structural view of a video decod- 
er in one example according to the present invention. 
[0093] Figure 74 is a timing diagram of video repro- 
duction in one example according to the present inven- 
ts tion. 

[0094] Figure 75 is a block structural view of an optical 
disk reproduction apparatus in one example according 
to the present invention. 

[0095] Figure 76 is a structural view of a video decod- 
40 er in one example according to the present invention. 
[0096] Figure 77 is a structural view of a video decod- 
er in one example according to the present invention. 
[0097] Figure 78 is a structural view of a video decod- 
er in one example according to the present invention. 
45 [0098] Figure 79 is a blockstructural view of an optical 
disk reproduction apparatus in one example according 
to the present invention. 

[0099] Figure 80 is a structural view of an audio de- 
coder in one example according to the present inven- 
50 tion. 

[0100] Figure 81 shows a data structure of an optical 

disk in one example according to the present invention. 
[0101 ] Figure 82 is a timing diagram of audio and vid- 
eo reproduction in one example according to the present 
55 invention. 

[0102] Figure 83 is a timing diagram of operation fre- 
quencies of audio and video reproduction in one exam- 
ple according to the present invention. 
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[0103] Figure 84 is a timing diagram of operation fre- 
quencies of audio and video reproduction in one exam- 
ple according to tine present invention. 
[0104] Figure 85 is an IP structural view of an MADM 
stream in one example according to the present inven- 
tion. 

[0105] Figure 86 shows a method for preventing a 
conventional reproduction apparatus from outputting a 
sub picture signal in one example according to the 
present invention. 

[01 06] Figure 87 shows simulation calculation results 
showing a buffer amount required for simultaneous re- 
production in one example according to the present in- 
vention. 

[0107] Figure 88 is an arrangement view of continu- 
ous blocks and interleave blocks in one example ac- 
cording to the present invention. 
[0108] Figure 89 is an arrangement view of interleave 
blocks in one example according to the present inven- 
tion. 

[0109] Figure 90 is a block diagram of multiple (2) 
screen in one example according to the present inven- 
tion. 

[0110] Figure 91 is a view illustrating the principle of 
dividing a high resolution video signal in a horizontal di- 
rection to obtain two streams, recording the streams, 
synthesizing the two streams to reproduce the high res- 
olution video signal (luminance signal) in the first exam- 
ple according to the present invention. 
[0111] Figure 92 is a view illustrating the principle of 
dividing a high resolution video signal in a horizontal di- 
rection to obtain two streams, recording the streams, 
synthesizing the two streams to reproduce the high res- 
olution video signal (color signal) in the first example ac- 
cording to the present invention. 
[01 1 2] Figure 93 is a flowchart illustrating the compat- 
ibility when an MADM disk in the first example according 
to the present invention is reproduced by a conventional 
reproduction apparatus. 

[0113] Figure 94 is a flowchart illustrating an opera- 
tion of reproducing an MADM disk in the first example 
according to the present invention by an MADM repro- 
duction apparatus. 

[0114] In Figure 95, (a) is a view illustrating an access- 
ing process using a pointer of first reproduction informa- 
tion when an MADM disk in the first example according 
to the present invention is reproduced by a conventional 
reproduction apparatus, and (b) is a view illustrating an 
accessing process using second reproduction informa- 
tion when an MADM disk in the first example according 
to the present invention is reproduced by an MADM re- 
production apparatus. 

[01 1 5] Figure 96 is a block diagram of a reproduction 
apparatus for synthesizing two streams in the first ex- 
ample according to the present invention. 
[0116] Figure 97 is a block diagram of a system for 
reproducing two streams obtained by being divided on 
a frame-by-frame basis and synthesizing the streams in 



a time axis in the first example according to the present 
invention. 

[01 1 7] Figure 98 is a block diagram of a recording ap- 
paratus and a reproduction apparatus for dividing a pro- 

5 gressive video signal into two streams and synthesizing 
the signals into the progressive video signal in the first 
example according to the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

10 

[01 1 8] The best mode of the present invention will be 
described with reference to the figures. 
[01 19] In this specification, a recording and reproduc- 
tion system for simultaneously reproducing a plurality of 
15 streams according to the present invention will be re- 
ferred to as an "MADM" system. 
[0120] In the first example of the present invention, a 
method for recording and reproducing a 3D picture and 
a high definition picture will be first described, and then 
20 a method for realizing the high definition picture will be 
described, both as applications of the MADM system ac- 
cording to the present invention. In the second through 
eighth examples, practical methods for synchronization 
used for reproducing data according to the MADM sys- 
25 tem will be described. 

(Example 1 ) 

[0121] According to the present invention, a 3D pic- 

30 ture and a wide screen picture are recorded in the state 
where the picture is divided into two pictures of a right- 
eye picture and a left-eye picture, or divided into two 
screen pictures separated from each other along a hor- 
izontal line. These two pictures are field pictures starting 

35 from an odd line, and a signal representing such a field 
picture is referred to as an Odd First signal. A progres- 
sive picture is recorded as being divided into two screen 
pictures separated from each other along a vertical line. 
These two screen pictures are represented by a field 

40 signal starting from an odd line and a field signal starting 
from an even line. These signals are referred to as an 
Odd First signal and an Even First signal. In this speci- 
fication, a recording unit of picture information of 1 GOP 
or more which has been processed with interleaving is 

45 referred to as an interleave block or a frame group. The 
system according to the present invention is referred to 
as a multiple angle video data division multiplex 
(MADM) system. 

[0122] Figure 1 is a block diagram of an MADM sys- 
50 tem recording apparatus 2 for an optical disk according 
to the present invention. A progressive signal and a 3D 
signal can both be recorded. A right-eye signal of the 
3D picture is referred to as an R-TV signal, and a left- 
eye signal is referred to as an L-TV signal. The R-TV 
55 signal and the L-TV signal are compressed into MPEG 
signals by MPEG encoders 3a and 3b. As a result, an 
R-MPEG signal and an L-MPEG signal as shown in part 
(2) of Figure 2 are obtained. These signals are prec- 
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essed with interleaving by an interleave circuit 4, so that 
an R-frame group 6 including R-frames 5 corresponding 
to 1 GOP or more of the R-MPEG signal and an L-frame 
group 8 including L-frames 7 corresponding to 1 GOP 
or more of the L-MPEG signal are alternately arranged 
as shown in part ( 3 ) of Figure 2. The recording unit is 
referred to as an interleave block, and may also be re- 
ferred to as a frame group in this specification. The R- 
frame group 6 and the L-frame group 8 include an iden- 
tical number of frames having an identical time period, 
so that the right-eye signal and the left-eye signal are 
synchronized with each other when being reproduced. 
The frame group is also referred to as a picture data 
unit. One picture data unit corresponds to 0.4 to 1 sec- 
ond. A rotation speed of a DVD is 1440 rpm, i.e., 24 Hz 
along the innermost track. Accordingly, an interleave 
block corresponds to one or more rotations or further, 
10 to 20 rotations as shown in part (4) of Figure 2. Re- 
turning to Figure 1, address information is output from 
an address circuit 13. Progressive/3D picture arrange- 
ment information is output from a prog ressive/3 D pictu re 
arrangement information output section 10. These piec- 
es of information are recorded on the optical disk by a 
recording circuit 9. The progressive/3D picture arrange- 
ment information includes an identifier which indicates 
whether or not a progressive or 3D picture is present on 
the optical disk, or a prog ressive/3 D picture arrange- 
ment table 14 shown in Figure 4. As shown in Figure 4, 
a TEXTDT file 83 includes, for each VTS, 3D pictures 
for the right and left eyes and angle numbers and cell 
numbers in which the progressive signal is located. 
Since a PGC file of each VTS includes a starting ad- 
dress and a termination address of each cell, the starting 
address and the termination address of each cell are 
included in the progressive/3D picture arrangement in- 
formation. Based on the arrangement information and 
identification information, the reproduction apparatus 
outputs a progressive picture or a 3D picture correctly 
as progressive outputs or R and L outputs. When ordi- 
nary pictures of different contents from each other are 
output as R and L outputs in error, the user will feel un- 
comfortable since the pictures for the right eye and the 
left eye are not related to each other. The progressive/ 
3D picture arrangement information or progressive/3D 
picture identifier have an effect of avoiding the output of 
such unpleasant pictures. The manner of using the pro- 
gressive/3D picture arrangement information and pro- 
gressive/3D picture identifier will be described in detail 
later together with a description of the reproduction ap- 
paratus. 

[0123] In the recording apparatus shown in Figure 1, 

a 525P or other progressive signal can be recorded with 
multiple angles. Specifically, a progressive signal is di- 
vided into a sum component and a difference compo- 
nent by a division section 38, thereby creating two inter- 
lace signals. The two interlace signals are encoded by 
the two M PEG decoders 3a and 3b. In this case, a VPTS 
which is synchronized with an ARTS of an audio signal 



is provided to a first MPEG signal and a second MPEG 
signal by a VPTS provision section 81. Such provision 
will be described in detail later. 

[0124] A specific method for creating 3D picture ar- 

5 rangement information will be described. A DVD-format 
optical disk has files of a directory or table of contents 
stored in a standardized manner in a recording starting 
area thereof. However, these files do not include any 
description on 3D pictures. Accordingly, a 3D picture 

10 logical arrangement file 53 including a 3D/PG picture 
logical arrangement table shown in Figure 18 is provid- 
ed, so that a reproduction apparatus conforming to 3D 
reproduction reads the file. An ordinary 2D reproduction 
apparatus cannot read the 3D/PG picture logical ar- 

^5 rangement file 53 but provides no problem since such 
an ordinary 2D reproduction apparatus does not repro- 
duce a 3D picture. 

[0125] Hereinafter, the table in Figure 18 will be de- 
scribed. DVD video information includes a three-layer 
20 logical hierarchy. The three layers are a video title set 
(VTS) layer representing a movie or other work, a part 
of video title (PVT) layer representing a chapter in the 
title, and a cell (Cell) layer representing a stream in the 
chapter. 

25 [0126] The arrangement of 3D pictures in each layer 

will be described. "000" indicates that there is no 3D or 
progressive cell; "110" indicates that all cells are 3D 
cells; and "001" indicates that there are 3D cells and 
non-3D cells. 

30 [0127] In Figure 18, regarding the VTS layer, the sta- 
tus of title 1 is "001"; i.e., the VTS layer of title 1 includes 
both 3D and ordinary cells. The status of title 2 is "110"; 
i.e., all the cells in the VTS layer of title 2 are 3D cells. 
The status of title 3 is "000"; i.e., there are no 3D cells 
35 in the VTS layer of title 3. Accordingly, information on 
3D pictures is not necessary regarding the lower layers 
of titles 2 and 3. 

[0128] Regarding PVT layer of title 1, the status of 

chapter 2 is "000"; i.e., there are no 3D cells in the PVT 
40 layer of chapter 2. The status of chapter 3 is "11 0"; i.e., 
all the cells are 3D cells in the PVT layer of chapter 3. 
The status of chapter 1 is "001"; i.e., there are both 3D 
cells and the ordinary cells in the PVT layer of chapter 
1. Regarding the cell layer of chapter 1, cells 1 and 2 
45 correspond to R and L data of a first stream. Cells 3 and 
4 correspond to R and L data of a second stream. In 
cells 5 and 6, ordinary pictures are recorded. In the em- 
bodiment where the 3D/PG picture logical arrangement 
file 53 is separately recorded on the optical disk in this 
50 manner, the conventional file is not altered. Accordingly, 
compatibility between the 3D/PG pictures and the ordi- 
nary pictures is realized. The logical information reveals 
all the physical information on the optical disk. Accord- 
ingly, a malfunction of displaying ordinary pictures of two 
55 different contents for the right eye and the left eye is pre- 
vented. Moreover, the 3D picture can be appropriately 
reproduced and decoded so that R and L data are pro- 
vided to the right eye and the left eye from the correct 
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output sections. 

[0129] With reference to tine flowcliart of Figure 19, a 
process for determining whether or not each cell in- 
cludes a 3D or progressive picture based on the 3D/PG 
picture logical arrangement table 52 will be described. 
In step 51a, the 3D/PG picture logical arrangement table 
52 is read from a first recording area of the optical disk. 
In step 51b, the VTS layer of title n as shown in Figure 
1 8 is checked. When the status of the VTS layer is "000", 
it is determined that no 3D or progressive cell is included 
and thus 3D processing is not performed. When 
VTS=110 in step 51c, all the cells are processed as 3D 
cells in step 51 d. In step 51 e, odd cells are processed 
as including a left-eye picture and even cells are proc- 
essed as including a right-eye picture. In step 51 f, a 
menu screen is caused to indicate that all the cells in 
title n are 3D cells. When VTS=001 in step 51 g, the ar- 
rangement information of chapter n of the lower layer is 
checked in step 51 i. When PVT=000 in step 51 j, it is 
determined that chapter n include no 3D or PG cells in 
step 51k. When PVT=110 in step 51m, it is determined 
that all the cells in chapter n are 3D cells in step 51 n. 
Then, the processing goes to step 51d, where the menu 
screen indicates that the all the cells in chapter n are 3D 
cells. When PVT=001 in step 51 p, each of the cells in 
that chapter is checked. When Cell=000 in step 51s re- 
garding one cell, it is determined that the cell is not a 3D 
cell and the processing goes back to step 51q. When 
Cell=m-R in step 51 u, it is determined that the cell cor- 
responds to R data of stream m in step 51 v. When 
Cell=m-L in step 51w, it is determined that the cell cor- 
responds to L data of stream m in step 51 x. Then, the 
next cell is checked in step 51 q. 
[0130] In the embodiment where the 3D/PG picture 
logical arrangement table 52 is additionally recorded in 
this manner, it is effectively determined whether or not 
each of all the video titles, chapters and cells includes 
3D data, PG data or neither of such data. 
[0131] This will be described with respect to the top 
view of the optical disk in Figure 3. An optical disk 1 has 
one spiral track formed therein. The R-frame group 6 is 
recorded on a plurality of R tracks 11, 11a and lib. In 
actuality, the R-frame group 6 is recorded on 5 to 24 
tracks. The L-frame group 8 is recorded on L tracks 12, 
12a and 12b, and the next R-frame group 6a is recorded 
on R tracks 1 1 c, 1 1 d and lie. 

[0132] Hereinafter, a reproduction operation will be 
described with reference to the block diagram of the 3D 
reproduction apparatus according to the present inven- 
tion in Figure 5 and the timing diagram in Figure 6. When 
a signal from the optical disk 1 is reproduced by an op- 
tical head 15 and an optical signal reproduction circuit 
24 and a 3D picture identifier is detected by a 3D picture 
arrangement information reproduction section 26, or 
when picture data which has been determined to have 
a 3D picture based on a 3D picture arrangement table 
14 shown in Figure 4 is to be reproduced and an input 
section 19 or the like issues an instruction to output a 



3D picture; a switch section 27 is controlled so that an 
R signal and an L signal are output from an R output 
section 29 and an L output section 30 and so that the R 
and L signals are output alternately on a field-by-field 
5 basis from an RL mixture circuit 28. The control of the 
switch section 27 is performed simultaneously with the 
processing of the 3D picture. 

[01 33] With reference to Figures 5 and 6, an operation 
for reproducing a 3D picture will be described. As de- 

10 scribed with reference to part (3) of Figure 2, the R- 
frame group 6 and the L-frame group 8 are alternately 
recorded on the optical disk. The R-frame group 6 and 
the L-frame group 8 each include frames corresponding 
to n GOPs, where n is an integer of one or more. Figure 

^5 85 represents such a state in detail. Two (right and left) 
streams are recorded on the disk alternately. Each 
stream includes intra-frame encoded frame data repre- 
sented as I and inter-frame encoded frame data repre- 
sented as B or P, and is divided into interleave units with 

20 the intra-frame encoded frame as a disconnection point. 
[0134] In Figure 6, part (1) shows the entirety of the 
disk, and part (2) shows a part thereof. An output signal 
from an optical signal reproduction circuit 24 in Figure 
5 is represented as part (2) of Figure 6. The signal is 

25 divided into an R signal and an L signal by a switch sec- 
tion 25, and the time axes of the R signal and the Lsignal 
are matched to an original time axis respectively by a 
first buffer circuit 23a and a second buffer circuit 23b. 
By this operation, input signals, shown in part (4) of Fig- 

30 ure 6, to be input to R- and L-MPEG decoders are ob- 
tained. The signals are respectively processed by 
MPEG decoders 16a and 16b in Figure 5. Thus, R and 
L output signals which are synchronized with each other 
as shown in parts (6) and (7) of Figure 6 are sent to a 

35 picture output section 31. An audio signal is extended 
by an audio output section 32 and then output. 
[0135] Since the two (R and L) signals are output si- 
multaneously in this manner, a flickerless picture is ob- 
tained by sending a 60 fps (frames/sec.) signal from 

40 each of the R output section 29 and the L output section 
30 to the 3D TV having two (R and L) outputs. In the 
embodiment where an RL mixture signal having 60 
fields/sec. is sent from the RL mixture circuit 28, a 3D 
picture can be viewed with an ordinary TV and 3D spec- 
ks tacles, although the picture flickers. In the embodiment 
where an RL mixture signal having 1 20 fields/sec. is out- 
put, a flickerless 3D picture can be viewed with a 2X 
scan TV and 3D spectacles. In the case where a 3D pic- 
ture is not being output as a 3D picture, a signal is added 

50 by a "3D" display signal output section 33 so that the TV 
screen display a symbol indicating "3D". Then, the user 
is notified that he/she is viewing 3D software in a 2D 
mode and is urged to switch to the 3D output mode. In 
the embodiment where a 3D control signal generated 

55 by a 3D spectacle control signal generation section 33a 
for switching right and left shutters of the 3D spectacles 
is detected from a frame synchronization signal for a de- 
coding signal or from the RL mixture circuit 28 and out- 
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put to an external device, a synchronization signal for 
tine 3D spectacles is obtained. 

[0136] When a line memory 28c of an n-screen syn- 
thesis section 28b in Figure 90 is used, n pieces of pic- 
tures (e.g., two pictures) are output on a TV screen as 
one NTSC signal picture in which the two pictures are 
synthesized. Therefore, two angles can be viewed with 
an ordinary TV. A conventional IX reproduction appa- 
ratus inconveniently displays only one angle at one time 
out of multiple angles. The present invention allows two 
streams to be reproduced simultaneously with a 2X re- 
production apparatus and the MADM reproduction sys- 
tem, and also allows two screens to be displayed simul- 
taneously. Accordingly, it is not necessary to switch the 
multiple angles. 

[0137] As shown in Figure 90 in detail, when the line 
memory 28c of the n-screen synthesis section 28b is 
used, a two-picture display 28f of two pictures A and B 
having the same size is obtained. Since a line memory 
has a simple structure and is integrated into an IC, the 
n-screen picture display is obtained with a simple struc- 
ture. When a frame memory 28d is used, a two-picture 
display 28g of two pictures having different sizes is ob- 
tained by a zoom signal from a zoom signal generation 
section 28e. Since the user can arbitrarily set the size 
by remote control, the TV picture can be advantageous- 
ly viewed at an optimum size. 

[0138] In the block diagram in Figure 5, two MPEG 
decoders are used. The structure is simplified by the cir- 
cuit configuration shown in Figure?. The first MPEG sig- 
nal and the second MPEG signal are synthesized into 
one MPEG signal by a synthesis section 36, and a 2X 
clock is generated by a 2X clock generation section 37. 
A 2X calculation is performed by a 2X clock-type MPEG 
decoder 16c, and the data is extended and output as R 
and L video signals through a division section 38. Such 
a circuit configuration advantageously limits an increase 
in the cost since it is only necessary to add a 16 MB 
SD-RAM to a memory 39 of an existing 2D reproduction 
apparatus. 

[0139] With reference to Figure?, synchronous repro- 
duction of two streams which is important in decoding 
3D picture data and progressive picture data will be de- 
scribed. First, it is necessary to adjust vertical and hor- 
izontal synchronization of two streams within a single 
line. In order to do this, a first MPEG decoder 16a and 
a second MPEG decoder 16b are started substantially 
simultaneously by a vertical/horizontal synchronization 
control section 85c to synchronize the decoders 16a 
and 16b. Then, it is necessary that the outputs from the 
two decoders should be pictures having an identical 
VPTS. This will be described with reference to the flow- 
chart in Figure 57 and Figure 7. In step 241a, the syn- 
chronization of a first decoder and a second decoder is 
cancelled. In step 241 b, the decoders are synchronized 
with each other vertically and horizontally. In step 241c, 
an ARTS of an audio signal is read, and the ARTS value 
is set as an initial value of an STC of the first decoder 



and an STC of the second decoder. In step 241 e, 
processing of the first decoder is started. In step 241 f, 
it is checked whether or not a first VPTS has reached 
the initial value. If yes, decoding is started in step 241 g. 

5 In step 241 h, a processing delay time period of the first 
decoder is calculated, and the VPTS of the decoder out- 
put is adjusted so that the ARTS and the VPTS are syn- 
chronized with each other. Since the second decoder is 
processed in the same manner, the picture from the first 

10 decoder and the picture from the second decoder are 
synchronized with each other. Thus, the decoder out- 
puts, i.e., the first MPEG signal and the second MPEG 
signal are synchronized within one line. Then, the syn- 
chronization on a dot-by-dot basis is obtained by a video 

15 signal synchronization section 36a of the synthesis sec- 
tion 36. An original progressive picture is obtained even 
by a sum calculation. As shown in Figure 5, in the case 
where an ARTS 84 is read by the audio decoder 16c 
and an identical ARTS is set in registers 39a and 39b of 

20 the STCs of the two MPEG decoders 16a and 16b, an 
audio stream and the two video stream are automatical- 
ly synchronized with one another. 
[0140] In the present invention, when the buffer cir- 
cuits 23a and 23b underflow, either one of the pictures 

25 is disconnected, as a result of which a disturbed pro- 
gressive picture is output. In order to avoid this, the buff- 
ering amounts of the two buffer circuits are controlled 
by a buffer amount control section 23c as shown in Fig- 
ure 5. This operation is illustrated in the flowchart shown 

30 in Figure 56. First, in step 240a, a maximum interleave 
value among the NAVI information of each disk is read, 
and a maximum value of 1 ILB in one main interleave 
block is set. The maximum value is usually 512 sectors, 
i.e., about 1 MB. When the maximum value is set below 

35 1 MB by a specific format, that value is set as the max- 
imum value. Next, when an instruction to simultaneously 
reproduce the main and sub interleave blocks is issued 
in step 240b, if the buffering amount of the first buffer 
circuit 23a is 1 ILB or less in step 240c, reproduction is 

40 performed from the main interleave block, and an in- 
struction to transfer the data to the first buffer circuit 23a 
is issued. Then, the processing goes back to steps 240b 
and 240c. The transfer is stopped in step 240d when 
the buffering amount of the first buffer circuit exceeds 

45 1 1LB. Since the data in the buffer circuit 23a becomes 
1 1LB or more in this manner, underflow is prevented. 
[0141] In step 240f, a maximum value of a sub inter- 
leave block of 1 ILB-Sub is set in the buffer circuit 23b. 
Simultaneous reproduction is performed in step 240g. 

50 When the data in the second buffer circuit 23b is 1/2 
ILB-Sub or less, data is read into the buffer circuit in step 
240i. When the data is more than 1/2 ILB-Sub in step 
240i, the reading is stopped in step 240i. 
[0142] As shown in part (4) of Figure 45, the data 

55 amount of 1/2 ILB is sufficient in the second buffer cir- 
cuit. Accordingly, the buffering amount can be reduced 
to half. The buffer control in Figure 56 eliminates the un- 
derflow of the buffer circuits, thus reducing disturbance 
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in the synthesized picture during reproduction. 
[0143] Next, a process for reproducing only an R sig- 
nal by IX rotation of the optical disk will be described. 
The standard rotation speed of a DVD reproduction ap- 
paratus is referred to as "1X", and the speed twice the 
standard rotation speed is referred to as "2X". Since it 
is not necessary to rotate the motor at 2X, a IX instruc- 
tion is sent from a control section 21 to a rotation speed 
alternation circuit 35 to reduce the rotation speed. A 
process for reproducing only an R signal at IX rotation 
from an optical disk storing the R signal and an L signal 
will be described with reference to the timing diagram in 
Figure 8. As described with reference to parts (1) and 

(2) of Figure 6, the optical disk according to the present 
invention has the R-frame group 6 and the L-frame 
group 8 alternately recorded. This is shown in parts (1) 
and (2) of Figure 8. 

[0144] A comparison between the signal shown in 
parts (1) and (2) of Figure 8 and a signal shown in part 

(3) of Figure 8 corresponding to one rotation of the disk 
indicates that the optical disk rotates 5 to 20 times while 
one frame group is reproduced. A track jump of the op- 
tical head from the R-frame group 6 to the next R-frame 
group 6a requires several tens of milliseconds. Where 
the wait time period is one rotation, which is the maxi- 
mum, the data in the R-frame group 6a can be repro- 
duced within two rotations. This is shown in parts (4) 
and (5) of Figure 8, which are timing diagrams of the 
reproduction signal and the signal corresponding to one 
rotation of the disk. The time axis of the reproduction 
signal in part (4) of Figure 8 is adjusted by the buffer 
circuit 23a in Figure 5, and an MPEG signal having con- 
tinuous R frames as shown in part (6) of Figure 8 is out- 
put from the buffer circuit 23a. This signal is extended 
to be an R video signal as shown in part (7) of Figure 8 
by the IVIPEG decoder 16a. By selecting a different 
channel in the same manner as the case of the R signal, 
a 2D signal of the L channel is obtained. According to 
the present invention, the R or L channel is assigned to 
a frame group of 1 GOP or more and the frame group 
is recorded continuously over a plurality of tracks. Thus, 
even when a 3D optical disk is reproduced by a IX re- 
production apparatus, a 2D output of only the R channel 
is obtained. 

[0145] As can be appreciated from this, as shown in 
the block diagram of Figure 9, a reproduction apparatus 
specifically for 2D display is obtained by altering the 
structure of the 3D reproduction apparatus in Figure 5 
so that there is only one buffer circuit 23 in lieu of two, 
one MPEG decoder 16 in lieu of two, and one picture 
output section 17. Such a 2D reproduction apparatus 40 
includes the 3D picture arrangement information repro- 
duction section 26, and therefore, reproduces a 3D pic- 
ture identifier and arrangement information of the 3D op- 
tical disk 1 . Accordingly, when the data in the optical disk 
1 is reproduced by the 2D reproduction apparatus, data 
in either one out of the R and L channels is output. Since 
the R and L channels correspond to an identical picture. 



it is a waste of time to output the pictures in the R and 
L channels by switching the channels by a channel se- 
lection section 20. According to the present invention, a 
3D channel output control section 41 restricts data to be 
5 output from only either channel, for example, the R 
channel, using the 3D picture identifier. Thus, data in 
only the R or L channel of Identical video contents is 
output, avoiding the situation in which the user selects 
an unnecessary channel. 

[0146] When aSD picture is provided, the "3D" display 
signal output section 23 displays the symbol "3D" on the 
screen or a display section 42 of the reproduction appa- 
ratus. Therefore, the user can recognize that the picture 
is a 3D picture. The optical disk according to the present 
invention provides both 2D and 3D pictures when repro- 
duced by the 3D reproduction apparatus 43 in Figure 5 
and a 2D picture when reproduced by the 2D reproduc- 
tion apparatus in Figure 9. In this manner, the compati- 
bility between the 2D reproduction apparatuses and 3D 
reproduction apparatuses realized. 
[01 47] Now, returning to the 3D reproduction appara- 
tus, use and effect of a 3D picture identifier will be de- 
scribed. 

[0148] Figure 13 is a timing diagram of a 3D picture 
identifier and an output signal. One interleave block is 
defined as a time unit "t". In parts (3) through (6) of Fig- 
ure 13, a delay time period of 1t is generated although 
not shown. As shown in part (1) of Figure 13, the state 
of the 3D picture identifier is changed from "1 " to "0" at 
t=t7. As shown in part (2) of Figure 13, the R-frame 
groups 6, 6a and 6b and the L-frame groups 8, 8a and 
8b of a 3D picture are recorded from t1 through t7. From 
t7 through t1 1 , pictures A and B of different contents are 
recorded. In more detail, first-frame groups 44 and 44a 
of picture A and second-frame groups 45 and 45a of pic- 
ture B are recorded. Since the DVD format does not de- 
fine 3D pictures, a 3D picture identifier is not included 
in the data or directory information of the disk. Accord- 
ingly, a 3D picture arrangement information file needs 
to be read when the optical disk is started. As shown in 
parts (3) and (4) of Figure 13, from t1 through t7, data 
in first time domains 46, 46a and 46b can be output to 
the R channel, and data in the second time domains 47, 
47a and 47b can be output to the L channel. After t=t7, 
no 3D picture identifier is available. Accordingly, data in, 
for example, first time domains 46c and 46d is output to 
both the R and L channels. As shown in parts (5) and 
(6) of Figure 13, a different output system is adopted for 
a mixture output. From t1 through t7 when the 3D picture 
identifier is "1", even field signals 48 and 48a and odd 
field signals 49 and 49a are alternately output from one 
output at a field frequency of 60 Hz or 120 Hz. In more 
detail, data in the first time domains 46 and 46a is output 
as the even field signals, and data in the second time 
domains 47 and 47a is output as the odd field signals. 
[0149] After t=t7 when the 3D picture identifier is not 
available, data in the first time domains 46c and 46d is 
output as both the even field signals 48d and 48e and 
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the odd field signals 49d and 49e. 
[0150] As described above, the manner of outputting 
signals to the 3D display is changed in accordance with 
whether or not the 3D picture arrangement information 
indicates the absence of the 3D picture, in this manner, 
it is prevented that pictures of different contents from 
each other are presented for the right and left eyes of 
the user. Without such a function, the following incon- 
venience occurs. In the case where the first time domain 
and the second time domain of the optical disk start to 
include different contents from each other while the user 
is viewing a right-eye picture and a left-eye picture of 
the same contents, a picture of content A is presented 
to the right eye and a picture of content B is presented 
to the left eye. Such an abnormality makes the user feel 
uncomfortable. 

[0151] With reference to the flowchart of Figure 17, 
the above-described process will be described in detail. 
In step 50a, an optical disk is mounted. In step 50b, a 
file of a list of contents in the optical disk is read. The 
file does not include a 3D picture identifier. In step 50c, 
a 3D picture arrangement information is read from a TX- 
TDT file of the disk. 

[0152] In step 50d, the list of contents is displayed 
based on the 3D picture arrangement information. At 
this point, "3D" is displayed for each of the contents on 
the menu screen, so that the user can recognize that 3D 
contents are available. This information can be in one 
area of the optical disk or included in navigation infor- 
mation provided on a data-by-data basis. 
[0153] In step50e, data in a specific address is repro- 
duced. In step 50f, it is determined whether or not the 
data is 3D data with reference to the 3D picture arrange- 
ment information. If yes, in step 50g, signals are decod- 
ed. For example, an R signal in the first time domain 46 
and an L signal in the second time domain 47 are de- 
coded. The data in the first time domain 46 is output as 
the right-eye picture, and the data in the second time 
domain 47 is output as the left-eye picture. The pictures 
are synchronized. For reproduction of the next data, the 
processing goes back to steps 50e and 50f, where it is 
determined whether or not the picture is a 3D picture. If 
no, the processing goes to step 50h, where the data in 
either one of the first time domain 46 or the second time 
domain 47 is output as both the right-eye picture and 
the left-eye picture. In other words, the same picture is 
output for the right eye and the left eye. Thus, pictures 
of different contents are prevented from being output to 
the right eye and the left eye. 

[0154] According to the present invention, an ordinary 
picture and a 3D picture both of the interleave block sys- 
tem are reproduced in different manners. This will be 
described, hereinafter. 

[0155] With reference to Figure 14, part (1 ) shows da- 
ta recorded on the optical disk. A first interleave block 
56 includes data A1 and a leading address a5 of the first 
interleave block 56 to be accessed next, i.e., the next 
pointer 60. Accordingly, as shown in part (2) in Figure 



14, when reproduction of the firstinterleave block 56 is 
terminated, only the address of the pointer 60a needs 
to be accessed. Thus, the optical head performs a track 
jump to access the next first interleave block 56a within 
5 1 GO ms and reproduces data A2. Data A3 is reproduced 
in same manner. In this manner, contents A1 through 
A3 are reproduced. 

[01 56] Part (3) of Figure 1 4 is related to an optical disk 
having 3D pictures for R and L outputs. The optical disk 

10 includes the same pointer 60 in order to have the same 
format as in part (1) of Figure 14 for compatibility. Ac- 
cordingly, a 3D picture is not reproduced unless the 
pointer 60 is ignored. 

[0157] A 3D picture identifier 61 of each cell is defined 
^5 based on the 3D picture logical arrangement table. Ac- 
cordingly, 3D picture identifiers 61 of interleave blocks 

54, 55, 56 and 57 are logically defined. This is shown in 
part (3) of Figure 14. The pointer cannot be used as it 
is in order to reproduce data R1 and L1 and then repro- 

20 duce data R2 and LI after a track jump. Specifically, 
when reproduction of the R interleave block 54 is com- 
pleted, the address of the pointer a5 is not accessed. 
Rather, after reproduction of the next L interleave block 

55, the optical head performs a track jump to the pointer 
25 a5 of the R interleave block. In this case, the pointer 60b 

of the L interleave block 55 is ignored. For reproducing 
an interleave block where the 3D picture identifier is 
available, it is advantageous to change the manner of 
accessing the pointer address from the case of the re- 
30 production of an ordinary picture, the advantage being 
that R and L pictures are continuously reproduced as 
shown in part (4) of Figure 14. 

[0158] With reference to flowcharts in Figures 15 and 
16, a process of changing the manner of accessing the 
35 pointer address when reproducing an interleave block 
using a 3D picture arrangement information will be de- 
scribed. 

[0159] In step 62a, an access instruction to an ad- 
dress of a specific cell is issued. In step 62b, it is deter- 

40 mined whether or not the picture to be accessed is 3D 
with reference to the 3D picture arrangement informa- 
tion. If the picture is determined not to be 3D in step 62c, 
the processing goes to step 62t, where the picture is 
processed as an ordinary picture. If the picture is deter- 

45 mined to be 3D in step 62c, the processing goes to step 
62d, where it is checked whether or not the user intends 
to reproduce the picture as a 3D picture. If no, the "3D" 
mark is displayed on the screen and the processing 
goes to step 62t. 

50 [0160] If yes in step 62d, the 3D picture arrangement 
information is read in step 62e, and the locations of the 
R and L interleave blocks are calculated based on, for 
example, the chapter number, R cell number and L cell 
number. In step 62g, the n'th R interleave block is re- 

55 produced. In step 62h, the pointers recorded in the R 
interleave block and the L interleave block are read and 
stored in the pointer memory. In step 62i, the previous 
pointer (i.e., the (n-l)th pointer AL (n)) is read from the 
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pointer memory. In step 62j, it is cliecked wlietlier or not 
pointers AL(n) and AR(n) are continuous witli eacli otli- 
er. If no, a jump to the address AL(n) is performed in 
step 62k. 

[0161] As sliown in Figure 16, in step 62m, tlie n'tli L 
interleave block is reproduced. In step 62n, the first 
VPTS and the second VPTS are output in synchroniza- 
tion using the pointer AR(n+1). In step 63g, the first 
VPTS and the second VPTS are synchronized using 
ARTS of the main interleave block. If in step 63h, the 
signal is found to be a PG, i.e., progressive signal, in 
step 631, a sum and a difference of the two decoding 
output signals are found to and a vertical synthesis is 
performed. Thus, a picture having an improved vertical 
resolution such as a 525P picture is obtained. 
[01 62] If the signal is found to be wide 525P(i) in step 
63], a sum and a difference of the two decoding output 
signals are found and a horizontal synthesis is per- 
formed. Thus, a picture having an improved horizontal 
resolution such as a wide 525P(i) picture of, for exam- 
ple, 1440X480 pixels is obtained. In step 62p, it is 
checked whether or not the reproduction of all the 
streams is completed. In step 62q, it is checked whether 
or not the n'th L interleave block and the (n+1)th R in- 
terleave block are recorded continuously with each oth- 
er. If no, a track jump to the AR(n+1 ) is performed in step 
62r and the processing goes back to step 62f. If yes in 
step 62q, the processing directly goes back to step 62f. 
[0163] In the case where the "3D" mark mentioned re- 
garding step 62t is not displayed on the screen, the start- 
ing address A(1 ) of cell h is accessed and the first inter- 
leave block is reproduced. Then, in step 62u, the n'th 
interleave blocks of address A(n) are sequentially repro- 
duced. In step 62v, the pointer address A(n+1) for ac- 
cessing the next interleave block by jumping is read. In 
step 62w, it is checked whether or not the reproduction 
of all the data is completed. If yes, the processing goes 
back to step 62a. If no, instep62x, it is checked whether 
or not A(n) and A(n+1 ) are continuous with each other. 
If yes, the processing goes back to the step before step 
62u without jumping. If no, in step 62y, a jump to the 
address A(n+1) is performed. 

[0164] Figure 20 is a block diagram of a reproduction 
apparatus 65 according to the present invention. An op- 
eration of the reproduction apparatus 65 for reproducing 
2X progressive pictures, wide screen pictures and 720P 
pictures will be described. A signal reproduced from an 
optical disk 1 is divided by a division section 8 into a first 
interleave block 66 and a second interleave block 67 
each including frames corresponding to 1 GOP or more. 
The blocks are respectively MPEG-extended into frame 
video signals 70a and 70b each having 30 frames/sec. 
The video signal 70a is divided by afield division section 
71a into an odd field signals 72a and 73a. The video 
signal 70b is divided by a field division section 71b into 
an odd field signals 72b and 73b. Thus, 2-ch NTSC in- 
terlace signals 74a and 74b are output. The wide screen 
picture reproduced by the reproduction apparatus in 



Figure 20 will be described later. 
[0165] With reference to Figure 22, an encoding op- 
eration of a progressive video signal will be described. 
Progressive video signals 75a and 75b are input at time 
5 t1 and t2, and divided by a division section 38 into an 
Odd First interlace signal 244 and an Even First inter- 
lace signal 245. Where the n'th line (e.g., 1 st line) of the 
interlace signal 244 is labeled as "An" and the n'th line 
(e.g., 2nd line) of the interlace signal 245 is labeled as 
"Bn", a vertical filter 142 performs a sum calculation, i. 
e., 1/2(An+Bn), thus obtaining a low frequency compo- 
nent. In other words, a function of an interlace interfer- 
ence removal filter 141 is performed. In the case where 
the resultant component is reproduced from only one 
angle by a conventional reproduction apparatus, an NT- 
SC signal with no interlace interference is obtained. "An" 
of the interlace signal 244 is also divided by a color di- 
vision section 242 and input to a color synthesis section 
243 without passing through the vertical filter 142. In the 
color synthesis section 243, the signal from the color di- 
vision section 242 and the signal from the vertical filter 
142 are synthesized (1/2(A+B)). Then, the resultant sig- 
nal is compressed by an MPEG encoder. 
[0166] A vertical filter 143 performs a difference cal- 
culation, i.e., 1/2(An-Bn), thus obtaining a high frequen- 
cy component, i.e., difference information. This signal is 
compressed by an MPEG encoder without being com- 
bined with the color signal. Accordingly, the amount of 
the difference information is advantageously reduced by 
the amount of the color signal. 

[0167] Figure 23 is a view representing the concept 
of the structure of Figure 22. This system is referred to 
as multiple angle video data division multiplex system 
(MADM) since a video signal is divided into vertical or 
horizontal high frequency and low frequency compo- 
nents and recorded in the state of being divided into pic- 
tures of multiple angles. As shown in Figure 23, a signal 
is divided into a basic signal (sum signal) and a sub sig- 
nal (difference signal) by a sum calculation section 141 
and a difference calculation section 143. The resultant 
signals are MPEG-encoded and then recorded as an in- 
terleave block in units of 1 GOP. At this point, the amount 
of the information can be reduced by 20% by performing 
3-2 transform of the basic signal and the sub signal in 
synchronization with each other. It is efficient to use, as 
the basic signal, "IBBPBBPBBPBBPBB" which is shown 
as a main GOP structure 244 used for the ordinary 
MPEG encoding. In this structure, an I frame 246, B 
frames 248 and P frames 247 are alternately arranged. 
In the case of the difference signal, experiments have 
shown that it is efficient to have a structure including only 
I frames 246n and P frames 247 due to the profile pat- 
tern, for example, "IPPPPPPPIPPPPPPP" shown in a 
sub GOP structure 245. The efficiency is improved by 
changing the setting for the sub GOP structure. 
[0168] Figure 23 shows an example in which a 525P 
video signal is divided into two in a vertical direction. 
Figure 58 (described below) shows an example in which 
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a 525P video signal is divided into two in a liorizontal 
direction. In an alternative manner, a60-frame 525P sig- 
nal is divided by frame division means into 30 odd 
frames and 30 even frames. In this case, the respective 
SOP signals are transformed into two 60-field interlace 
signals, and each of the signals are MPEG-encoded to 
be recorded in the MADM system. Such encoding is per- 
formed in a progressive manner, and therefore encoding 
efficiency is improved as in the case of the movie. Thus, 
the recordable time period of the same disk is extended. 
[0169] When such a signal is reproduced by a 
non-MADM reproduction apparatus, a 30P (one-chan- 
nel) 525 interlace signal is reproduced. Such a signal 
lacks necessary frames and is distorted. 
[0170] When such a signal is reproduced by an 
MADM reproduction apparatus, a30P signal as a basic 
signal and a 30P signal as a sub signal are reproduced. 
These two 30-frame signals are synthesized into a 
60-frame normal 525P signal by frame synthesis means 
including a frame buffer, and then output. 
[01 71 ] When a line doubler is added to an output sec- 
tion for the 525P signal, a 1050P video signal is ob- 
tained. 

[0172] When a 525 interlace signal is input to a sum 
signal section of the synthesis section of the MADM re- 
production apparatus and the value of 0 is input to a 
difference signal section of the synthesis section, a 
525P picture is obtained. Such a manner of input has 
the same effect as the line doubler. This method allows 
even an 525 interlace signal to be output as a 525P sig- 
nal. Accordingly, all types of pictures can be viewed by 
simply connecting one cable to a progressive input ter- 
minal of the MADM reproduction apparatus. 
[0173] In Figure 23, 1/2(A+B) and 1/2(A-B) are used 
as expressions for calculation for a two-tap filter. The 
separation frequency corresponds to about 300 scan- 
ning lines. 

[0174] When a four-tap filter as shown in part (c) of 

Figure 46 is used, the number of scanning lines corre- 
sponding to the separation frequency can be reduced 
to about 200. An example of using such a frequency will 
be described. When the amount of information repre- 
sented by the basic signal is too large to encode the in- 
formation, it is advantageous to reduce the number of 
scanning lines corresponding to the separation frequen- 
cy to less than 300, for example, 220. In this case, the 
amount of information represented by the basic signal 
is significantly reduced and thus the information can be 
encoded. Although the amount of information represent- 
ed by the sub signal, i.e., difference signal is increased, 
it is not serious because the difference signal does not 
include color information and thus originally contains on- 
ly a small amount of information. Therefore, there is no 
problem of insufficiency in the encoding capability of the 
encoder. An original picture is reproduced normally by 
the following setting. The filter information can be con- 
tained in a filter identifier 144 in Figure 50. The filter 
characteristics are changed in units of 1 cell or 1 GOP 



by altering the constant of the sum calculation section 
and the difference calculation section by filter separation 
frequency alteration means of the reproduction appara- 
tus with reference to identifiers 100, 101 and 111. By 
5 such setting, a high rate picture, which is usually difficult 
to encode, can be encoded. 

[0175] Returning to Figure 22, the MPEG encoder 
section synthesizes an odd interlace signal 79a and an 
even interlace signal 80a and also synthesizes an odd 
interlace signal 79b and an even interlace signal 80b, 
thus obtaining frame signals 81a and 81b. The frame 
signals 81a and 81b are compressed by MPEG com- 
pression sections 82a and 82b to generate compression 
signals 83a and 83b. Interleave blocks 84a, 84b and 
84c each including 1 0 to 15 frames of the compression 
signals 83a and 83b corresponding to 1 GOP or more 
are generated. Compression signals obtained from an 
identical progressive signal are provided with an identi- 
cal time stamp by time stamp provision means, and then 
the signals are recorded on an optical disk 85. 
[01 76] The progressive signal recorded on the optical 
disk 85 is reproduced by a 2X reproduction apparatus 
shown in Figure 21. The reproduced signal is divided by 
a division section 87 into a stream of interleave blocks 
84a and 84c and another stream of an interleave block 
84b. Then, the streams are extended by extension sec- 
tions 88a and 88b into frame signals 89a and 89b each 
having 720x480 pixels. The progressive signal is divid- 
ed by field division sections 71a and 71b into odd fields 
72a and 72b, and even fields 73a and 73b on a time 
axis, as by the reproduction apparatus shown in Figure 
20. 

[0177] In Figure 21, unlike the apparatus in Figure 20, 
the odd fields 72a and 72b of channel A 91 and channel 
B 92 are synthesized by a synthesis section 90 using a 
sum calculation circuit and a difference calculation cir- 
cuit. The even fields 73a and 73b are synthesized in the 
same manner. Thus, channel A 91 and channel B 92 are 
synthesized in a zigzag manner. As a result, progressive 
signals 93a and 93b are obtained and output from a pro- 
gressive video output section 94. 
[0178] In this manner, a progressive video signal, i.e., 
non-interlace NTSC signals of 525 scanning lines is ob- 
tained by the reproduction apparatus according to the 
present invention. In this example, a progressive signal 
of 480 scanning lines is obtained. The reproduction sec- 
tion 95 performs 2X reproduction. 
[0179] Advantageously, a movie or the like recorded 
in a conventional optical disk are also reproduced as a 
progressive picture. 

[0180] Figure 23 shows an example in which the sig- 
nal is divided in a vertical direction by the MADM system. 
With reference to Figure 58, an example in which the 
signal is divided in a horizontal direction by the MADM 
system will be described. A wide 525P picture of, for ex- 
ample, 1440X480P has been studied for movies. Such 
a signal is transformed into an interlace signal of 
1440X4801 by a 3-2 transform section 174. The signal 
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is divided by a liorizontal filter section 206a into two in 
a liorizontal direction. Figure 59 illustrates the principle 
of the filter in parts (a) and (b). As shown in part (b), 
1 440 dots are divided into odd dots 263a and 263b, and 
even dots 264a and 264b. Where the odd dots are la- 
beled as "Xn" and the even dots are labeled as "Yn", a 
sum signal is obtained by X+Y and a difference signal 
is obtained by X-Y. As a result, two 525P or 525i signals, 
each of 720x480, are obtained as shown in part (b) of 
Figure 59. 

[0181] Returning to Figure 58, the number of horizon- 
tal dots of such a horizontal sum signal is reduced to 
720. Since the signal is passed through the horizontal 
filter, however, aliasing distortion is as low as that of an 
NTSC signal. A conventional reproduction apparatus re- 
produces only the sum signal and accordingly provides 
a DVD picture of the same quality. The difference signal 
represents only a profile formed of line-drawing. How- 
ever, since the difference signal is restricted by a second 
video signal output restriction provision section 179 so 
as not to be reproduced by an ordinary reproduction ap- 
paratus, no problem occurs. The sum signal and the dif- 
ference signal are respectively encoded into MPEG 
streams by a first encoder 3a and a second encoder 3b, 
and subjected to interleaving in units of an interleave 
block of 1 GOP or more and MADM-multiplexed. 
[0182] As shown in Figure 50, in the case of a movie, 
a signal is transformed by a 3-2 transform section 174 
and MADM-recorded as an MPEG signal together with 
3-2 transform information 174a. 
[0183] In the case of the movie, 24 frames are repro- 
duced in one second. Accordingly, a 1440X480P pro- 
gressive picture is reproduced based on two interlace 
signals by a2X reproduction apparatus. The scope size 
of the movie is 2.35:1 . The format of 1 440X480P is suit- 
able for the scope size of 2.35:1 in terms of the aspect 
ratio. Thus, a wide screen 525P is effectively repro- 
duced. 

[0184] When a movie on the optical disk for a IX in- 
terlace reproduction apparatus is reproduced by the re- 
production apparatus shown in Figure 20, a24-frames/ 
sec. progressive signal is obtained in an MPEG recorder 
since a movie signal is a progressive signal having 24 
frames/sec. The progressive signal is reproduced by de- 
tecting that the optical disk includes a movie by detec- 
tion means or by transforming the 24-frame/sec. signal 
into a 60-frame/sec. progressive signal by the 3-2 trans- 
form section 174. An interlace picture with no interfer- 
ence is obtained by filtering the progressive signal by a 
vertical filter with reference to the filter identifier. 
[0185] An optical disk 85 encoded with reference to 
Figure 22 is reproduced by the reproduction apparatus 
65 conforming to the progressive system. Then, achan- 
nel-A interlace signal 74a is reproduced. A conventional 
interlace DVD player has only channel A but not channel 
B. Therefore, when the optical disk 85 according to the 
present invention is mounted on the conventional inter- 
lace DVD player, the channel-A interlace signal is ob- 



tained. As can be appreciated, an optical disk according 
to the present invention provides a progressive signal 
when reproduced by a reproduction apparatus accord- 
ing to the present invention, and provides an interlace 
5 signal of the same contents when reproduced by a con- 
ventional reproduction apparatus. Thus, the optical disk 
according to the present invention realizes complete 
compatibility even with the conventional reproduction 
apparatus. 

10 [0186] In the MPEG encoder shown in Figure 22, an 
interlace interference removal compression filter 141 is 
provided to significantly reduce the aliasing distortion. 
[0187] Hereinafter, encoding of a 3D picture will be 
described in detail. 

15 [0188] A right-eye signal 97 and a left-eye signal 98 
are input into a recording apparatus 99 in the same man- 
ner as the sum signal and the difference signal of the 
progressive signal described with reference to Figure 
22. Since this is an interlace signal, odd field signals 72a 

20 and 72b and even field signals 73a and 73b are input 
every 1/60 second. The signals 72a and 73a and the 
signals 72b and 73b are synthesized by synthesis sec- 
tions 101a and 101b into 1/30 sec. frame signals 83a 
and 83b. These signals are compressed by compres- 

25 sion sections 103a and 103b into compression signals 
83a and 83b. Interleave blocks 84a, 84b and 84c, each 
including frames of these signals corresponding to 1 
GOP or more, are generated. The interleave blocks 84a, 
84b and 84c are alternately located and recorded on the 

30 optical disk 1 . When data in the resultant optical disk is 
mounted on the reproduction apparatus shown in Figure 
24 for reproduction, the 3D/PG picture arrangement in- 
formation reproduction section 26 described above with 
reference to Figure 5 detects a PG identifier in the disk. 

35 Therefore, the reproduction apparatus (104) is put into 
a 3D reproduction mode as shown in Figure 24. The 3D 
picture in the optical disk is divided by a division section 
68 into channel A and channel B. The data in the chan- 
nels are extended respectively by extension sections 

40 88a and 88b and then divided into field signals by field 
division sections 71a and 71b. The operation of the re- 
production apparatus up to this point is the same as in 
the case of Figure 21 . 

[0189] A feature of the reproduction apparatus shown 
45 in Figure 24 is that the field division section 71 a outputs 
odd field signals and even field signals while switching 
the output order thereof by an output transform section. 
When the signals are sent to a progressive TV, i.e., a 
TV having a field frequency of 120 Hz, the signals are 
50 output from a progressive output section 105 in the order 
of a channel-A odd field signal 72a, channel-B odd field 
signal 72b, channel-A even field signal 73a, and chan- 
nel-B even field signal 73b. Thus, the right-eye signals 
and the left-eye signals are output alternately and in the 
55 order of the odd field and then the even field. Accord- 
ingly, a flickerless picture having matching right-eye and 
left-eye information is obtained through switch-type 3D 
spectacles. 
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[0190] When the signals are sent to an ordinary TV, 
the channel-A odd field signal 72a and the channel-B 
even field signal 73b are output from an NTSC output 
section 106. Then, a 3D picture displaying natural mo- 
tions is obtained through 3D spectacles although the 
picture includes flicker. 

[0191] By combining the progressive system and the 
3D picture reproduction system according to the present 
invention, a high definition 3D picture including a right- 
eye picture and a left-eye picture is realized. This will be 
described with reference to Figure 25. A reproduction 
apparatus 107 performs 4X reproduction. When repro- 
ducing a DVD, 80% of such a transfer rate is sufficient. 
In the embodiment where interleave blocks 108a, 108b, 
108c and 108d of right progressive signals A and B and 
left progressive signals C and D are arranged with no 
interval as shown in Figure 25, the optical pickup does 
not need to jump for continuous reproduction. In the 
case of a DVD, only 80% of the information is repro- 
duced. The reproduction rate can be 3.2X in lieu of 4X 
in the case of continuous reproduction. Such a continu- 
ous arrangement advantageously reduces the repro- 
duction rate. 

[0192] The signal is divided into interleave blocks 
108a, 108b, 108c and 108d, and signals for channels 

A, B, C and D are reproduced. The video signals ex- 
tended by extension sections 69a, 69b, 69c and 69d 
are synthesized by synthesis sections 90a and 90b as 
in Figure 21, and two progressive signals are output 
from progressive output sections 110a and 110b. The 
two progressive signals are respectively a right-eye sig- 
nal and a left-eye signal. Accordingly, a progressive 3D 
picture is obtained by the reproduction apparatus 107. 
When a 4X MPEG chip is used, only one chip is suffi- 
cient and avoids an increase in the number of compo- 
nents. The 4X MPEG chip realizes recording and repro- 
duction of pictures of four different contents. I n this case, 
pictures are displayed on a 4-part multi-screen TV si- 
multaneously with one optical disk. 
[0193] A feature of the present invention is to provide 
compatibility among all the apparatuses and media. 
When data on a disk 106 in Figure 25 is reproduced by 
a conventional reproduction apparatus, an interlace sig- 
nal for either the right eye or the left eye is output. The 
picture is not deteriorated although the reproduction 
time is reduced to 1/4. However, a two layer DVD stores 
data for 2 hours and 15 minutes. Almost all movies are 
accommodated in such a DVD. 

[0194] When data on the disk 106 in Figure 25 is re- 
produced by a 2X 3 D/p regressive reproduction appara- 
tus according to the present invention, the user switches 
from a3D interlace picture to a one-channel progressive 
picture or vice versa by sending an instruction to a con- 
trol section 21 through a channel selection section 20 
from an input section 19 (see Figure 9). As described 
above, the present invention has an effect of providing 
complete compatibility analogous to that between the 
monaural records and stereo records discussed in the 



past. 

[0195] According to the 2X and 4X reproduction ap- 
paratuses according to the present invention, pictures 
of various qualities are obtained in various display man- 

5 ners. 

[0196] As described above, according to the present 
invention, when a 3D identifier is not available, the point- 
er is read and the optical head jumps. When a 3D iden- 
tifier is available, the reproduction process is changed 

10 so that the pointer of one of the immediately previous 
interleave blocks is read and accessed. Thus, a 3D pic- 
ture is recorded without changing the format. 
[0197] A method for performing recording and repro- 
duction while a scope-size movie screen is divided into 

15 two. 

[0198] In Figure 20, an optical disk 1 having two- 
screen interlace signals is reproduced. Now, with refer- 
ence to Figure 40, this concept is applied to a scope- 
size (2.35:1) super wide screen 154. The super wide 

20 screen 154 is divided into three, i.e., a center screen 
156 and side screens 157 and 158 by a screen division 
section 155. The position of division is represented by 
a center shift amount 159. The center picture 156d is 
compressed as a first video signal. The side pictures 

25 1 57 and 1 58 are compressed together as a second vid- 
eo signal. The compression signals are processed with 
interleaving and are recorded on an optical disk 191 to- 
getherwith the centershift amount 159. In this case, the 
second video signal, which represents a picture ob- 

30 tained by sewing together two different quality pictures, 
is not desired to be output. Accordingly, a second video 
signal restriction information provision section 179 adds 
reproduction restriction information such as, for exam- 
ple, password protection to the second video signal 

35 stream. Then, the reproduction apparatus cannot repro- 
duce the second video signal independently. In this 
manner, it is prevented that the user views an abnormal 
picture of only the second video signal. In this case, a 
progressive reproduction apparatus reproduces both 

40 the first and second video signals to realize a wide 
screen. 

[01 99] When such an optical disk is reproduced by the 
reproduction apparatus in Figure 20, the second video 
signal is not independently output. From the optical disk, 

45 the center shift amount 159 is reproduced by a center 
shift amount reproduction section 159b. A wide picture 
synthesis section 173 uses the center shift amount 159 
to synthesize a scope-size picture. The 3-2 transform 
section 174 performs 3-2 pull-down transform shown in 

50 Figure 41 to transform a 24-frame/sec. signal of the 
movie into a 60-fields/sec. interlace signal or a 
60-frames/sec. progressive signal. As shown in Figure 
41, both the extension and wide picture synthesis are 
performed. The 3-2 transform performed by the 3-2 

55 transform section 174 is as follows. A synthesis picture 
179a having 24 frames/sec. is transformed into three in- 
terlace pictures 180a, 180b and 180c. A synthesis pic- 
ture 1 79b is transformed into two interlace pictures 1 80d 
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and 180e. Thus, the picture having 24 frames/sec. is 
transformed into a 60-fields/sec. interlace picture. A pro- 
gressive picture 181 can be output as three progressive 
pictures 181a, 181b and 181c and two progressive pic- 
tures 181d and 181e. 

[0200] Another method for dividing a screen is as fol- 
lows. As shown in Figure 40, a 1440X480 screen 154 
is divided into two horizontal separation screens 190a 
and 190b each having 720x480 pixels. Such division Is 
performed by separating odd number of columns of pix- 
els from even number columns of pixels by a picture hor- 
izontal division section 207. These screens 190a and 
190b are compressed as a first video signal and a sec- 
ond video signal in a similar manner to the above-de- 
scribed manner and recorded on the optical disk 191. In 
order to avoid aliasing distortion, two pixels are added 
by a horizontal filter 206 shown In Figure 46 at a specific 
addition ratio, so that the high frequency component in 
the horizontal direction is attenuated. Such processing 
avoids generation of moire, which appears when the op- 
tical disk is reproduced by an existing reproduction ap- 
paratus at 720 dots. 

[0201 ] When the optical disk 1 91 is reproduced by the 
reproduction apparatus 65 shown in Figure 20, the hor- 
izontal separation screens 190a and 190b are decoded. 
When the decoded signals are synthesized by the wide 
picture synthesis section 173, an original 
1440x480-pixel screen 154a is obtained. In the case of 
movies, 3-2 transform is performed by synthesizing the 
screen 154a as shown In Figure 41. 
[0202] The second method of horizontally dividing the 
screen is advantageous in providing a level of high com- 
patibility for the following reason. The first video signal 
and the second video signal both represent an ordinary 
720x480-pixel picture obtained by dividing the original 
1440x480-pixel picture into two by a horizontal line. Ac- 
cordingly, even when the second video signal is errone- 
ously reproduced by an ordinary reproduction appara- 
tus such as a DVD player, the resultant picture has the 
same aspect ratio as that of the original picture. Such a 
division system advantageously realizes reproduction 
of an interlace picture by an ordinary reproduction ap- 
paratus, reproduction of a 525 progressive picture by a 
progressive reproduction apparatus, and reproduction 
of a wide screen picture having a scope of, for example, 
720 P by a 720 P high resolution reproduction apparatus. 
Such advantages are conspicuous in the case of mov- 
ies, which can be reproduced at the rate of 2X. 
[0203] This method is applied as shown in Figure 44. 
A 1440x960 progressive picture 182a is divided in hor- 
izontal and vertical directions by a horizontal and vertical 
division section 1 94 of a picture division section 1 1 5 us- 
ing, for example, sub-band filter or wavelet transform. 
Then, a 525 progressive picture 183 Is obtained. This Is 
divided into interlace signals 184 and recorded as a 
stream 1 88a. 

[0204] Interpolation information 185 is divided into 
four streams 188c, 188d, 188e and 188f in a similar 



manner and recorded in units of an interleave block. The 
maximum transfer rate of each interleave block is 8 Mb- 
ps by the DVD format. When the interpolation informa- 
tion 185 is divided into four streams, the transfer rate of 

5 32 Mbps is obtained. In the case of six angles, the trans- 
fer rate of 48 Mbps is obtained. Thus, 720P and 1050P 
HDTV pictures can be recorded. In a conventional re- 
production apparatus, a stream 188a is reproduced and 
an Interlace picture 184 is output. Regarding the 

10 streams 188c, 188d, 188e and 188f, output restriction 
information is recorded on an optical disk 187 by a pic- 
ture processing restriction Information generation sec- 
tion 179. Therefore, an ugly picture of interpolation in- 
formation 185 such as differential information or the like 

15 is not output in error. An optical disk compatible with 
HDTV and NTSC is realized by dividing a signal In a 
horizontal direction by the system shown In Figure 44. 
[0205] In Figure 20, an interlace signal is obtained by 
the transform performed by the interlace transform sec- 

20 tlon 175, and as a result, a scope-size screen 178 is 
obtained. A 525P progressive signal is also output on a 
scope-size screen in a similar manner. When viewed by 
a 720P monitor, a 525P signal is transformed into a 
720P progressive signal by a525P/720P transform sec- 

25 tlon 176, as a result of which a letter box-type 720P 
screen 177 having 1280x720 or 1440x720 pixels (pic- 
ture has 1280X480 or 1440x480 pixels) is output. A 
scope-size picture (2.35:1 ) has 1 1 28X480 pixels. A pic- 
ture having a similar aspect ratio to this is obtained. A 

30 movie signal has 24 frames/sec. Therefore, the transfer 
rate of the progressive picture is 4 Mbps. When the 
scope-size picture is recorded by the 2-screen system 
according to the present Invention, the transfer rate Is 8 
Mbps. Since a two-layer DVD can store data for about 

35 2 hours and 1 5 minutes, a 720P or 525P high definition 
progressive picture can be recorded on one optical disk. 
Such data is output on a conventional TV as an interlace 
signal, needless to say. As described above, the scope- 
size (2.33:1) picture of the movie can be output as a 

40 525P or 720P picture. 

[0206] Hereinafter, a specific method for recording 
and reproducing a 1050 interlace signal will be de- 
scribed. An even field 208a of a 1 050 interlace signal Is 
divided into two pictures 208b and 208c by horizontal 

45 division means 209. Two pictures 208b and 208c are 
respectively divided by vertical division means 21 Oa and 
210b to obtain pictures 208d and 208e, and 208f and 
208g. An odd field 211a is divided in a similar manner 
to obtain pictures 211d, 211e, 211f and 211g. In this 

50 case, the pictures 208d and 21 Id act as main signals 
and an Interlace picture is output by an existing repro- 
duction apparatus. Horizontal filters 206b and 206c and 
vertical filters 212a and 212b, inserted for preventing 
interlace interference and the like, reduce aliasing dis- 

55 tortion of the reproduced picture. 

[0207] With reference to Figures 27, 28, 42 and 49, 
the file structure and identifiers for pictures will be de- 
scribed. Figure 27 shows a logical format of DVD. Each 
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logical block includes a video file. As shown in Figure 
28, a minimum unit of a system stream is referred to as 
a "cell". In acell, picture data, audio data and sub picture 
are recorded In a packet In units of 1 GOP. 
[0208] A cell 216 (see Figure 18) of a main signal of 
a first stream has a packet 217. A provider defined 
stream in the packet 217 has a capacity of 2048 bytes. 
The provider defined stream includes a progressive 
identifier 218 indicating whether the signal is progres- 
sive or interlace, a resolution identifier 219 indicating 
whether the resolution is 525, 720 or 1 050, a differential 
identifier 220 indicating whether or not the interpolation 
signal is a differential signal from the main signal, a filter 
identifier (described later), and sub stream number in- 
formation 221 indicating the stream number of a first sub 
stream. 

[0209] With reference to Figure 52, a process for per- 
forming reproduction using a picture identifier 222 will 
be described. 

[0210] From the optical disk, reproduction process 
control information 225 is first read from management 
information 224. Since the information 225 includes re- 
striction information on VOB, a 0th VOB 226a is only 
connected to a first VOB 226b having a main picture in 
an existing reproduction apparatus. Since the 0th VOB 
226a is not connected to a second VOB 226c having an 
interpolation signal such as differential information, an 
ugly picture such as differential information is not output 
by the existing reproduction apparatus. Each VOB of the 
main signal has a picture identifier. Since the progres- 
sive identifier=1 and resolution identifier=00 (525) in the 
first VOB 226b and the second VOB 226c, a progressive 
signal having 525 scanning lines is reproduced from a 
progressive or high definition HD reproduction appara- 
tus. 

[021 1 ] I n a picture identifier 222 of the next VOB 226d, 
the progressive identifier=0 and the resolution identifier 
219=1 0. An interlace signal having 1 050 scanning lines 
is output. VOBs 226e, 226f and 226g are interpolation 
information. Thus, an NTSC signal is output by a con- 
ventional reproduction apparatus, an interlace signal 
having 720 horizontal pixels and 1050 vertical pixels is 
output by a progressive reproduction apparatus, and a 
full HDTV-format signal having 1050 scanning lines is 
output by a high definition reproduction apparatus. The 
picture identifier 222 can be recorded in the manage- 
ment information 224. 

[0212] With reference to Figure 53, the relationship 
among VPTS (video presentation time stamp) of the sub 
track of interleave blocks, i.e., decoding output time, will 
be described. In the first VOB 226b as the main signal, 
interleave blocks 227a, 227b and 227c are recorded to- 
gether with VPTS1 , VPTS2 and VPTS3. In the second 
VOB 226c, interleave blocks 227d, 227e and 227f are 
recorded together with VPTS1, VPTS2 and VPTS3. A 
conventional player reproduces the interleave blocks 
227a, 227b and 227c at 1X. Since the main signal in- 
cludes an audio signal, the audio signal is also repro- 



duced. A progressive player first reproduces the inter- 
leave block 227d of the second VOB 226c as a sub sig- 
nal and stores the block in a buffer memory. After the 
storage, the progressive player reproduces the inter- 

5 leave block 227a of the first VOB 226b. The audio and 
video signals are synchronized with the synchronization 
information of the interleave block 227a. Since the audio 
signal is included in the main signal, the main signal and 
the sub signal shown in parts (2) and (3) of Figure 53 

10 are output in synchronization with the audio signal. In 
this case, a track jump is performed between the inter- 
leave blocks 227a and 227e. 

[0213] Thus, a progressive signal shown in part (4) of 
Figure 53 is output. By checking the VPTS of the inter- 
15 leave blocks by the reproduction apparatus, the main 
signal and the sub signal are decoded in synchroniza- 
tion and synthesized, thereby obtaining a normal pro- 
gressive signal. 

[021 4] Figure 54 shows an arrangement of signals in 
20 a simultaneous cast system by which an NTSC signal 
and an HDTV signal are recorded as interleave blocks 
independently at the same time. In the VOB 227a as the 
main signal, a video signal and an audio signal 232 are 
recorded. In the VOBs 227b and 227c, an HDTV com- 
25 pression video signal corresponding to about 16 Mbps 
is recorded, 8 Mbps for each, by the interleave system. 
A conventional player and a progressive player shown 
in parts (1) and (2) of Figure 54 reproduces an NTSC 
(5251) signal. An HDTV player shown in part (3) of Figure 
30 54 reproduces a 16 Mbps HDTV signal as a result of 
obtaining only audio data from the first VOB 227a, re- 
producing a first sub picture and a second sub picture 
from the VOBs 227b and 227c, and synthesizing these 
data. Since the reproduction of the sub signals is re- 
35 stricted by the reproduction process control information 
225, an existing DVD player does not reproduce an 
HDTV compression signal even when the user errone- 
ously operates the player. Thus, an NTSC signal is out- 
put by the existing player, and an HDTV signal is output 
40 by the HDTV player. Figure 55 is a block diagram of a 
reproduction apparatus. The operation of the reproduc- 
tion apparatus is not described in detail since it is similar 
to the operations described above. A reproduction sig- 
nal from the optical disk is divided by an interleave block 
45 division section 233. A main signal is decoded by an au- 
dio decoder 230 of an NTSC decoder 229, and a first 
sub signal and a second sub signal which are each an 
8 Mbps stream, are decoded by an HDTV decoder 231 . 
Thus, an HDTV signal and an audio signal are output. 
50 The data in the optical disk is reproduced as an NTSC 
signal even by a conventional reproduction apparatus 
by simultaneous casting. Moreover, according to the 
present invention, a transfer rate of 1 6 Mbps is obtained 
when two interleave streams are used. Accordingly, a 
55 standard HDTV MPEG-compression signal is recorded 
as it is. With a DVD, a transfer of only 16 Mbps is ob- 
tained with two interleave blocks. Since an HDTV com- 
pression video signal is a 16 Mbps signal, audio data 



25 



30 



35 



40 



45 



50 



17 



33 



EP 0 944 269 B1 



34 



cannot be recorded. According to the present invention, 
audio data of tine NTSC signal of the main signal is used. 
Therefore, an audio signal can be recorded even when 
an HDTV signal is recorded with two interleave blocks. 
[0215] Now, a method for removing interlace interfer- 
ence will be described. When a progressive signal is 
transformed into an interlace signal by removing unnec- 
essary components, aliasing distortion is generated and 
thus a moire of a low frequency component is generat- 
ed. A 30 Hz line flicker is also generated. In order to 
avoid these inconveniences, the signal needs to be 
passed through interlace interference removal means. 
Interlace interference removal means 140 is added to a 
progressive signal section of a progressive/interlace 
transform section 139 of the recording apparatus in Fig- 
ure 22 (described above). When a progressive signal is 
input, the interlace interference removal means 140a 
detects a video signal having a high probability of being 
interfered with from the input progressive signal, and 
passes only such a video signal through an interlace in- 
terference removal filter 141. For example, in the case 
of a picture having a low vertical frequency component, 
interlace interference does not occur. In such a case, 
the filter is bypassed by a filter bypass route 143. Such 
an operation alleviates the deterioration in the vertical 
resolution of the picture. The interlace interference re- 
moval filter 141 includes a vertical filter 142. 
[0216] In part (a) of Figure 46 (time and space fre- 
quency diagram), the hatched area represents an alias- 
ing distortion generation area 213. 
[0217] The aliasing distortion generation area 213 
can be removed by a vertical filter. Specifically, as 
shown in part (c) of Figure 46, three line memories 195 
are provided. Regarding a progressive signal having 
480 lines, picture information on the target line (n'th line) 
and picture information on the immediately previous and 
subsequent lines ((n-1 )th line and (n+1 )th line) are add- 
ed together by an adder 196. Thus, information of one 
line is obtained, and 240 interlace signals are generat- 
ed. Such processing filters the information in a vertical 
direction, resulting in alleviation in the interlace interfer- 
ence. By changing the adding ratio of the three lines, 
filter characteristics can be changed. This is referred to 
as a "vertical three-line tap filter". By changing the add- 
ing ratio of the center line with respect to the immediately 
previous and subsequent lines, a simpler vertical filter 
can be obtained. As shown in part (d) of Figure 46, line 
information can be processed with a vertical filter after, 
for example, the (n-1)th line of the previous frame and 
the (n+1 )th line of the subsequent frame (even lines) are 
developed on an identical space, in lieu of a simple ver- 
tical filter. Such a time vertical filter 214 has an effect of 
alleviating interlace interference, which occurs when a 
progressive signal on the optical disk is reproduced by 
a non-progressive player and only an interlace signal is 
listened. A horizontal filter 206a is realized by adding 
two pixels in a horizontal direction to synthesize one pix- 
el. Needless to say, however, such a filter deteriorates 



the resolution of the progressive picture. The filter effect 
is alleviated by preventing filtering on a picture having 
a low probability of being interfered with or by changing 
the adding ratio to realize a vertical filter. When the filter 

5 effect is weakened, the deterioration in the resolution of 
the progressive picture is alleviated. A progressive re- 
production apparatus according to the present invention 
filters the information sufficiently to remove interlace in- 
terference during reproduction, so that it is not neces- 

10 sary to filter the information when being recorded. When 
such progressive reproduction apparatuses replace the 
existing reproduction apparatuses in the future, filtering 
during recording will not be necessary. In such a case, 
there will be both filtered optical disks and unfiltered op- 

^5 tical disks. The interlace interference removal means 
140 outputs an interlace interference removal identifier 
1 44 to check whether or not the picture has been filtered 
and records the information on the optical disk 85 by 
recording means 9. 

20 [021 8] With reference to Figure 50, a specific method 
for recording a filter identifier will be described. A filter 
identifier 144 is put in a header in 1 GOP, which is an 
MPEG recording unit in one stream. "00" indicates that 
the signal is not filtered. "10" indicates that the signal 

25 has been passed through a vertical filter. "01 " indicates 
that the signal has been passed through a horizontal fil- 
ter. "11" indicates that the signal has been passed 
through a vertical and a horizontal filter. Since the filter 
identifier 144 is put in the minimum unit of 1 GOP, the 

30 filter can be turned on or off in units of 1 GOP in the 
reproduction apparatus. Accordingly, deterioration of 
the picture quality by double filtering is avoided. 
[021 9] With reference to parts (a) and (b) of Figure 32, 
an operation of a reproduction apparatus 86a for repre- 
ss ducing an optical disk 85 will be described. As in Figure 
21, two interlace pictures 84a and 84b are reproduced 
to synthesize a progressive picture 93a. Notably, when 
the interlace interference removal filtering identifier 144 
is "ON" or when special reproduction such as "slow" or 

40 "still picture" is not performed and a progressive picture 
is not output either, an interlace signal is output directly 
by an interlace output section at IX. This is energy effi- 
cient. 

[0220] When special reproduction is performed or 
45 when the interlace interference removal filtering identi- 
fier 1 44 is off, a "2X" instruction 1 46 is sent from a control 
section 147 to a motor rotation speed alteration section 
35. Then, the optical disk 85 rotates at 2X, and a pro- 
gressive picture is reproduced. 
50 [0221] A method for removing interlace interference 
when the progressive picture reproduced in this manner 
is output to an interlace TV 148 as an interlace signal 
will be described. When the interlace interference re- 
moval filtering identifier 144 is off, a determination 
55 switch circuit 149 is switched to pass the progressive 
signal through the interlace interference removal filter- 
ing identifier 144. Then, two frames 93a and 93b are 
transformed by an interlace transform section 139 into 
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odd and even interlace signals 72a and 73a. Thus, an 
ordinary interlace signal is output. In this case, a picture 
with no interlace interference is displayed on the inter- 
lace TV 148. Since the interlace interference removal 
filter does not influence the interlace signal significantly, 
the interlace signal is not deteriorated. A progressive 
signal with no interlace interference removal filter is out- 
put to a progressive signal output section 215. By the 
system of turning on and off the interlace interference 
removal filter by the reproduction apparatus, a progres- 
sive picture with no quality deterioration and an interlace 
picture with no quality deterioration such as interlace in- 
terference are both obtained. 

[0222] When slow reproduction of a speed of 1/2 or 
less and still picture reproduction is performed, the re- 
moving filter is weakened since the interlace interfer- 
ence is alleviated. 

[0223] Next, a method for improving special reproduc- 
tion will be described. When an instruction to perform a 
slow or still picture reproduction is issued from the con- 
trol section 147 through an operation input section 150 
to slow/still picture reproduction means 151, the inter- 
lace transform section 149 divides the 480 lines of the 
frame 93a into two fields using a frame processing sec- 
tion 152 to create and output an odd interlace signal 72b 
and an even interlace signal 73b. Then, a low or still 
interlace picture having a resolution of 480 with no blur- 
ring is displayed on the interlace TV 148. In a conven- 
tional interlace reproduction apparatus, the resolution 
needs to be lowered to 240 in order to obtain a slow or 
still picture with no blurring. According to the present in- 
vention, a slow or still picture having a resolution of 480 
with no blurring is obtained by transforming the interlace 
signal into a progressive signal once and then trans- 
forming the progressive signal back to the interlace sig- 
nal. Figure 32 illustrates this process in the flowchart in 
part (a) (steps 153a through 153g). The detailed de- 
scription of the flowchart is omitted. 
[0224] With reference to Figure 26, a method for out- 
putting streams in two channels continuously will be de- 
scribed. The two-channel streams are recorded on an 
optical disk as pictures in cameras 1 and 2 by an inter- 
leave system. A first stream from the disk is reproduced 
and then switched to a second stream. 
[0225] With reference to Figure 35, a method for 
switching a specific stream to another stream smoothly 
with no disconnection when the contents of the optical 
disk include a plurality of streams, i.e., when a plurality 
of streams are multiplexed will be described. As shown 
in part (1 ) of Figure 35, an optical disk 106 includes two 
different streams as a first stream 111 of a first video 
signal and a second stream 1 1 2 of a second video sig- 
nal. The two streams are basically recorded substantial- 
ly at the same radius. 

[0226] Usually, only the first video signal as a basic 
stream is reproduced. Accordingly, a first stream 111a 
is reproduced and then a first stream 111b is continu- 
ously reproduced. When the user issues an instruction 



to switch the first video signal to the second video signal 
from an instruction input section 19 in Figure 5 at time 
t=tc, a tracking control circuit 22 in Figure 5 is used to 
access a track at a different radial position, thereby out- 
5 putting a second Stream 112b of the second video signal 
at time t=tc. 

[0227] Thus, as shown in part (2) of Figure 35, the first 
video signal is switched to the second video signal 
seamlessly with no disconnection at time t=tc in terms 

10 of the video, audio and sub picture signals. 

[0228] A method for realizing such a seamless repro- 
duction by synchronizing the video, audio and sub pic- 
ture signals will be described later. 
[0229] With reference to a timing diagram of parts (3) 

15 and (4) of Figure 35, a specific method for reproducing 
data will be described. As described with reference to 
the block diagram of Figure 22, a progressive picture as 
the first video signal is divided into main interlace video 
signals A1 through An (Odd First) and sub interlace vid- 

20 eo signals B1 through Bn (Even First). The signals are 
recorded separately in first-angle and second-angle sub 
channels. Although not described with reference to Fig- 
ure 22, a progressive picture as the second video signal 
is also divided into main interlace video signals C1 

25 through Cn and sub interlace video signals D1 through 
Dn. The signals are recorded separately in third-angle 
and fourth-angle sub channels as shown in part (3) of 
Figure 35. Part (3) of Figure 35 is a timing diagram of 
the principle shown in Figure 36. The operation is the 

30 same. 

[0230] Figure 36 puts a focus on an interleave section 
of the recording apparatus shown in Figure 22. A pro- 
gressive signal as the first video signal is divided by a 
first video signal division section 78a into a main signal 

35 (Odd First) and a sub signal (Even First). The amount 
of information can be reduced by finding a differential 
signal between the main signal and the sub signal by a 
differential section 1 16a and compressing the main sig- 
nal and the sub signal to be recorded on the disk. In the 

40 case of a progressive signal, the correlation between 
adjacent odd and even lines is quite strong, and accord- 
ingly the amount of information of a differential signal 
between the two lines is small. Thus, the amount of in- 
formation to be recorded can be significantly reduced 

45 by finding the differential signal. 

[0231 ] According to the present invention, the signals 
are recorded in a divided manner using the differential 
device 116a as shown in Figure 44. A 720P signal, i.e., 
a progressive picture having 720 lines or a 1 050P signal 

50 is divided by the picture division section 115 into 525 
basic information 187, progressive picture 183 (or 525 
interlace picture 184) and interpolation information 186. 
Differential information 185 between the basic informa- 
tion 187 and the interpolation information 186 is ob- 

55 tained by the differential device 116a. The differential 
information 185 is divided by a second video signal di- 
vision section 78c and a third video signal division sec- 
tion 78d into four streams 188c, 188d, 188e and 188f. 
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These streams are sent to a compression section 103 
and processed with interleaving by an interleave section 
113a. Thus, six streams are recorded in the angles on 
an optical disk 187. 

[0232] At this point, the streams 188c, 188d, 188e 5 
and 188f are differential information or interpolation in- 
formation, and thus do not provide a normal picture 
when being decoded by the reproduction apparatus and 
output onto a TV screen. Such an abnormal picture 
makes the viewer feel uncomfortable. In order that the io 
streams 188c, 188d, 188e and 188f, including the inter- 
polation information 186, recorded in different angles 
not be output by a non-progressive reproduction appa- 
ratus, restriction information is generated by the picture 
output restriction information generation section 179 ^5 
and recorded on the optical disk 187. Specifically, such 
information prevents a specific stream from being 
opened without a password. Processing the streams 
188c, 188d, 188e and 188f with such password protec- 
tion prevents a conventional reproduction apparatus 20 
from opening these streams and avoids the situation 
where the user views the abnormal picture obtained by 
decoding the interpolation information. 
[0233] Returning to Figure 36, the first video signal is 
thus compressed, so that the main signal of the first vid- 25 
eo signal is divided into A1 and A2 interleave blocks 83b 
and 83d, each including 1 GOP or more. The main sig- 
nal of the second video signal is divided into C1 and C2 
interleave blocks 83a. The sub signal of the second vid- 
eo signal is divided into B1 and B2 interleave blocks 83e 30 
and 83g and D1 and D2 interleave blocks 83f and 83h. 
As shown in Figure 36, a recording stream 117 is gen- 
erated from these four pieces of data. In the recording 
stream 117, the blocks are arranged in the order of A1 , 
B1 , C1 , D1 , A2, 82, C2, and D2. The recording stream 35 
117 is recorded on an optical disk 115 by recording 
means 145. A1 , 81, A2 and 82 correspond to the first 
video signal of the progressive signal. Accordingly, the 
signals are recorded on the optical disk 1 1 5 in the order 
of the first video signal, the second video signal, the first 40 
video signal and the second video signal. A seamless 
reproduction performed by the AV synchronization sec- 
tion will be described later. 

[0234] In the above description, 1 GOP or more of the 
MPEG signal is recorded in each interleave block. Pre- ^5 
cisely, one interleave block is restricted to about 0.5 sec- 
onds or less. Therefore, only 30 fields of a video signal 
can be recorded at the maximum. Accordingly, only 30 
GOPs can be recorded in one interleave block at the 
maximum. One interleave block of the present invention 50 
is limited to 1 GOP or more and 30 GOP or less. 
[0235] A method for compression will be described. 
Interlace signals 79a and 80a of a first V08 118 are put 
together as a field pair 125a and encoded by a frame 
encoding section 123a into a frame encoded signal 55 
127a. 

[0236] A dummy field 121 of a second V08 119 is first 
encoded by a field encoding section 1 24b in a compres- 



sion section 82b on a field-by-field basis into a field en- 
coded signal 129. Next, an even interlace signal 80b 
and an odd interlace signal 79b, which are sub signals, 
are put together as a first field pair 1 26a, frame-encoded 
by a frame encoding section 123b in the compression 
section 82b into a frame encoded signal 128a. 
[0237] Thus, an Odd First dummy field is added to the 
second VOB 119. Thus, the second V08 signal 119 
starts with an odd interlace signal. Since the signals are 
recorded in the order of an odd interlace signal and then 
an even interlace signal, the signals are reproduced 
smoothly by a DVD player. In this case, one progressive 
signal corresponds to frame encoded signals 127a and 
128a. Due to the field encoded signal 129 obtained from 
the dummy field, there is an offset time period 130 of td 
between the frame encoded signal 127a from the main 
signal and the frame-encoded signal 128a from the sub 
signal. Accordingly, it is required to output the sub signal 
earlier by the offset time period when reproducing the 
progressive signal. 

[0238] With reference to Figure 34, the operation of 
the reproduction apparatus 86 described referring to 

Figure 21 will be described in more detail. A signal from 
the reproduction section 95 is divided into a first VOB 
118 as the main signal and a second VOB 119 as the 
sub signal. The first VOB 118 originally starts with an 
odd line and thus can be extended as it is. The second 
VOB 118 has a dummy field 129 at the start thereof for 
authoring. Reproduction of the second VOB 118 as it is 
results in generating an offset time period 119 of td be- 
tween the main signal and the sub signal. Since it is 
time-consuming to synthesize the first progressive sig- 
nal in such a case, a picture corresponding one VOB 
and a picture corresponding the next VOB are not con- 
tinuous. In order to avoid this, the present invention pro- 
vides two method for skipping a dummy field 121. 
[0239] According to a first method, a field encoded 
signal 129 at the start of the second VOB 119 is once 
input to an extension section 132. When progressive 
identification information is detected during or after field 
extension, a progressive processing switching section 
135 is switched to Yes. Thus, the dummy field 121 is 
skipped by dummy field bypassing means 132 so that 
an even interlace signal 80b is first output and then an 
odd interlace signal 79b is output. This signal is syn- 
chronized by synchronization means 133 with an audio 
signal 134 and a sub picture signal 135 such as subtitles 
which are recorded in the main signal. As a result, pro- 
gressive pictures 93a and 93b are output through a pro- 
gressive transform section 90. In the embodiment where 
the dummy field 121 is bypassed in this manner, an odd 
field and an even field are output in synchronization with 
each other. Thus, a progressive signal, an audio signal 
and a sub picture signal with matching time axes are 
output. When progressive identification information is 
absent, the progressive switching section 135 is 
switched to No, and thus the dummy field 121 is not by- 
passed. Progressive transform is not performed. Thus, 
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an interlace signal 136 is output. Such an output of the 
interlace signal 136 occurs in a conventional DVD player 
without a progressive function. As described above, the 
dummy field bypassing means 132 is turned on for 
processing a progressive signal. Otherwise, the dummy 
field bypassing means 132 is turned off, so that an or- 
dinary field encoded interlace signal is normally output 
without dropping the field. 

[0240] A second method is used when the dummy 
field 129 is field-encoded into 1 GOP frames and can 
be separated from the frames of the sub signal. Before 
decoding, the field encoded signal 129 obtained by en- 
coding the dummy field is skipped by 1 GOP by dummy 
field encoded information bypassing means 137. The 
skipped information is input to a buffer 131b, or skipping 
is performed when data is output from the buffer. To the 
extension section 88b, only the frames of the sub signal 
paired with the main signal or field information is input. 
Thus, by ordinary means described above referring to 
Figure 21, the even interlace signal 80 and the odd in- 
terlace signal 79b are extended, interlace-transformed, 
synchronized with the main signal, and transformed into 
progressive signals 93a and 93b by the progressive 
transform section 90. 

[0241] According to the second method, the dummy 

field is removed while the dummy field is in the form of 
the encoded information. Therefore, the dummy field is 
not required to be processed by the buffer section 131b 
or the extension section 88. This method is appropriate 
for putting a field encoded in units of 1 GOP to the start 
of the second VOB. 

[0242] According to the first method, the dummy field 
129 and the field signals in each frame 127a are field- 
encoded together to generate a unit of 1 GOP. This is 
efficient where a dummy field is inserted at the start of 
one interleave block in, for example, a seamless multi- 
ple angle system having a high recording efficiency. The 
first method has an effect of extending the recording 
time period. 

[0243] By skipping the dummy field 121 only for pro- 
gressive processing in this manner, progressive pic- 
tures can be reproduced with no disconnection at the 
border between adjacent VOBs or between interleave 
blocks in the case of a seamless multiple angle system. 
[0244] Such processing will be described with refer- 
ence to the flowchart in Figure 37. In step 138a, an in- 
struction to start reproduction of (2n-1)th angle data is 
issued. In step 138b, whether or not a progressive iden- 
tifier is present is checked. If yes, the processing jumps 
to step 138f. If no, in step 138c, whether or not the fol- 
lowing three conditions are fulfilled is checked. Condi- 
tion 1 is that there is one field (or an odd number of piec- 
es of fields) of GOP at the start of the n'th angle VOB. 
Condition 2 is that one field of GOP is not existent con- 
tinuous to one field of GOP. Condition 3 is that the lead- 
ing GOP of the (2n-1)th angle does not correspond to 
one field. Then, in step 138d, whether or not the three 
conditions are fulfilled is checked. If no, in step 138e, 



interlace processing is performed to output only the (2n- 
1)th angle. If yes, in step 138f, the processing is 
switched to progressive processing. In step 138g, 
whether or not the reproduction is to be performed from 
5 the start of the (2n-1 )th angle VOB is checked. If no, the 
processing jumps to step 138j. If yes, in step 138h, the 
n'th angle VOB is output while dropping the picture of 
the first one field or GOP corresponding to one field. 
When the (2n-1)th angle includes an audio signal, the 
10 VOB is output while skipping the first offset time period 
dt (default value: 1/60 sec). Instep 138j, the main signal 
of the (2n-1 )th angle and the sub signal of the 2n'th angle 
are decoded, synchronized and synthesized into a pro- 
gressive signal. In step 138k, a progressive picture is 
15 output. When a seamless multiple angle output is per- 
formed in step 138m, the processing advances to step 
138n, where each interleave block of the (2n-1 )th angle 
(i.e., sub signal) is field-decoded, and the output is per- 
formed while the first block is skipped. Alternatively, the 
20 outputting order of the odd lines and the even lines is 
inverted at the time of interlace transform. In step 138p, 
the progressive picture is synthesized and output. 
[0245] Due to authoring, several seconds of dummy 
field is inserted at the start of the multiple angle VOB. 
25 The dummy field group at the start of the VOB is read. 
In a similar manner, the leading address at which the 
multiple angle VOB starts is read from the PGC data. 
For ordinary reproduction, data is read from the start of 
the VOB. For only 3D or progressive reproduction, the 
30 dummy field is skipped and the data is read from the 
starting address of the VOB corresponding to each of 
the multiple angle VOB. Thus, 3D or progressive pic- 
tures are prevented from being interrupted at the border 
of adjacent VOBs. 
35 [0246] So far, the MADM system has been described. 
Hereinafter, a provider defined stream picture division 
multiplex system (PSDM) as another system will be de- 
scribed. Figure 61 is a block diagram of the PSDM sys- 
tem of a vertical division system. Figure 62 is a block 
40 diagram of the PSDM system of a horizontal division 
system. Figure 63 shows a signal format of the PSDM 
system. 

[0247] As shown in Figure 63, a DVD video signal has 

10.08 Mbps, and a provider defined stream is defined 
45 separately from a basic stream. A sum signal described 
with reference to Figure 23 can be added to the basic 
stream and put into the provider defined stream. Such 
a signal can be reproduced by changing the circuit even 
with a normal IX drive. According to the experiments 
50 performed by the present inventors, a satisfactory pro- 
gressive picture is obtained when the sum signal is 6 
Mbps and the difference signal is 3 Mbps. Thus, a sat- 
isfactory progressive picture is obtained unless the en- 
coding is difficult. 
55 [0248] In the case of a movie, which contains a pro- 
gressive picture of 241 frames, a sufficient picture is ob- 
tained by the PSDM system. The system shown in Fig- 
ure 61 is basically the same as those shown in Figures 
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22 and 23. In the latter half of the production of the disk, 
a sum signal is recorded in the basic stream with a basic 
stream identifier being added thereto in an authoring 
section, and a difference signal is recorded in a provider 
defined stream with a provider defined stream identifier 5 
being added thereto. In the case of a movie, a 3-2 trans- 
form identifier synchronized with the sum and difference 
signals is added. 

[0249] The reproduction apparatus decodes the sum 
signal from a packet provided with the basic stream io 
identifier 267 by a first decoder 69a, and decodes the 
difference signal from a packet provided with the provid- 
er defined stream identifier 268. Signals A and B are 
obtained by a sum calculation section 250 and a differ- 
ence calculation section 251 . Thus, a 525P signal is syn- 15 
thesized. 

[0250] Figure 62 shows a system for dividing a wide 

525P signal in a horizontal direction and PSDM-record- 
ing the resultant signal as two interlace signals, like in 
Figure 58. 20 
[0251] With reference to Figure 26 and part (3) of Fig- 
ure 35, a process for reproducing the optical disk 155 
and switching the first video signal to the second video 
signal at t=tc will be described. As shown in Figure 26, 
the optical disk 155 (provided as an example of an op- 25 
tical medium) has four channel stream recorded by an 
interleave system. The streams are recorded in the or- 
der of A1 , B1 , CI , D1 , A2, 82, C2, D2, A3, B3, C3 and 
D3 in interleave units of 1 GOP. Since the first video sig- 
nal is first output, interleave blocks (hereinafter, referred 30 
to simply as "ILB") 84a and 84b (i.e., A1 and 81) are 
continuously reproduced and a track jump 156 is per- 
formed, thus reproducing ILBs 84e and 84f (i.e., A2 and 
82). When the first video signal is switched to the sec- 
ond video signal at t=tc, a track jump 157 is performed, 35 
thus reproducing IL8s 84i and 84h (i.e., C3 and D3). 
Thus, A1, A2 and C3 as main signals and 81, 82 and 
D3 as sub signals are reproduced, extended by the ex- 
tension section, and sent through the synthesis section 
101b to the output section 110b. The resultant signal is 40 
synchronized with asub picture signal from asub picture 
decoder 159 and an audio signal from an audio signal 
reproduction section 1 60 by the AV synchronization sec- 
tion 158. Thus, these signals are output with matching 
timing. Accordingly, the progressive signal in the first ^5 
stream and the progressive signal in the second stream 
are reproduced seamlessly with no disconnection. A 
method for synchronization for providing a seamless re- 
production will be described later. 

[0252] With reference to Figure 45, a method for syn- 50 
chronizing two picture signals and an audio signal when 
two streams are simultaneously reproduced as in the 
case of, for example, a 3D picture or scope picture will 
be described. When three or four streams are simulta- 
neously reproduced as in the case of a 720P signal, a 55 
similar method is usable and will not be described. 
[0253] First, a method for synchronizing two streams 
according to the present invention will be described. 
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First, as shown in Figure 39, a system reproduced from 
the optical disk is once accumulated in a track buffer 23 
and then sent to a first video decoder 69d and a second 
video decoder 69c. In the track of the optical disk, a first 
stream A and a second stream of the progressive signal 
are alternately recorded on an interleave block-by-inter- 
leave block basis. 

[0254] First, the stream A is reproduced at 2X rotation, 
and data accumulation in a first track buffer 23a of the 

track buffer 23 is started. As shown in part (1 ) of Figure 
45, when t=t1 to t2, data for 1 interleave block (IL8) II 
of the first video signal for 1 interleave time T1 is accu- 
mulated. A first track buffer data amount is increased, 
and becomes equal to 1 IL8 at t=t2. Thus, data accu- 
mulation for 1 IL8 of the first video signal is completed. 
At t=t2, after accumulation of data for 1 IL8 of the first 
video signal corresponding to 1 GOP or more is com- 
pleted, the second video signal (stream 8) is reproduced 
from the optical disk starting from the interleave block 
12. As shown in the solid line in part (4) of Figure 45, 
data accumulation of the second video signal in a sec- 
ond track buffer 23b is started at t=t2 and continued until 
t=t6. From t=t2 through t8, as shown in parts (7) and 
(1 0) of Figure 45, the video presentation stamps (VPTS) 
of the first video signal and the second video signal are 
synchronized and respectively sent to the first video de- 
coder 69c and the second video decoder 69d from the 
track buffer 23a and the track buffer 23b. As shown in 
parts(8) and (1 1 ) of Figure 45, the input signals are out- 
put as two pieces of video data after being extended by 
the first and second video decoders 69c and 69d. The 
output of these pieces of data starts at t=t3, which is 
delayed by a video delay time period twd, which is re- 
quired for MPEG extension of the data. From t=t4 
through tlO, the streams A and 8 are synthesized into 
a progressive signal by a progressive transform section 
170. Thus, a progressive signal for one interleave block 
is output. 

[0255] As described above, from t=t2 through t8, data 
for one interleave block is input to the decoders. Accord- 
ingly, the data in the first track buffer 23a and the data 
in the second track buffer 23b are consumed and re- 
duced at substantially the same rate. Therefore, as 
shown in part (2) of Figure 45, the data amount in the 
first track buffer is reduced from t=t2 through t7. At t=t7, 
the data amount is 1/2 of 1 ILB. Since data reproduction 
for the interleave block 15 starts at t=t7, the data amount 
increases until t=t8, when the data amount reaches 1 
ILB. Since data input to the first decoder 69c starts at 
t=t8 as at t=t2, the data amount reduces until t=t11 . Fi- 
nally, the buffer memory amount becomes 1/2 ILB. 
[0256] With reference to part (4) of Figure 45, a 
change in the memory amount in the second track buffer 
23b for stream 8 will be described. At t=t2, input of data 
81 for the interleave block 12 of stream 8 in the second 
track buffer 23b starts. At the same time, transfer of data 
81 to the second video decoder 69d starts. Accordingly, 
the buffer amount at t=t6 is 1/2 ILB. When 2-angle re- 
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cording of a progressive signal according to tine present 
invention is performed, it is necessary to perform a track 
jump to the interleave block 15 over the interleave blocks 
13 and 14 since there are four streams, i.e., four inter- 
leave blocks. During the jump period 1 97 (tj), data input 
from the optical disk is interrupted. Thus, the buffer 
amount of the stream B is reduced until t=t8, when the 
buffer amount is close to zero. 

[0257] Since input of data B2 of the interleave block 
16 starts at t=t8, the buffer amount starts increasing 
again. At t=t1 1 , the memory amount of the second track 
buffer is 1/2 I LB. At t=t11 , a track jump to the interleave 
block 19 of A3 over the interleave blocks 17 and 18 is per- 
formed. 

[0258] The above-described operation is repeated. 
[0259] Now, the minimum necessary memory capac- 
ity for a track buffer 23 (total capacity of the first and 
second track buffers 23a and 23b) according to the sys- 
tem of the present invention will be checked. A track 
buffer capacity 198 indicated by dotted line in part (4) of 
Figure 45 shows the total data amount in the first and 
second track buffers 23a and 23b. A continuous repro- 
duction is realized by setting the total capacity of a min- 
imum 1 I LB in the track buffer. 

[0260] According to the present invention, the total ca- 
pacity of the track buffers 23a and 23b is set to be 1 
interleave block or more for progressive reproduction. 
Thus, overflow and underflow of the track buffer are pre- 
vented. A method for switching the system clock STC 
between two streams will be described with reference 
to Figure 31 . A progressive signal includes two streams 
A and B. Here, the streams of two interlace signals form- 
ing a 1 ILB progressive signal are referred to as A1 and 
B1 . As shown in part (1 ) of Figure 31 , data A1 for stream 
A is reproduced during the 1/2 ILB time period and all 
the data is recorded in the buffer. Then, as shown in part 
(2) of Figure 31, data for stream B is reproduced as B1 
and stored in the buffer after A1 is reproduced. Since 
the data reproduced from the optical disk is restricted 
with stream B (part (2) of Figure 31 ) as described above, 
the track buffer does not overflow. Stream A (part (3) of 
Figure 31) or stream clock (SCR) from the track buffer 
for stream B is reset substantially in synchronization 
with the start J of the reproduction of stream B (part (2) 
of Figure 31). Since stream B is output at the speed of 
2X, the stream clock is counted at the speed of IX as 
shown in part (3) of Figure 31 , i.e., at half the speed of 
stream B due to the buffer. At point G, the stream clock 
is reset. Time VPTS2 at which the video signal for 
stream B is output needs to be synchronized with time 
VPTS1 in consideration of the delay time period Tvd due 
to, for example, MPEG decoding time period. In this 
case, at point I (t=Ti), when the VPTS stops rising, AV 
synchronization control is restarted. By checking 
VPTS2 of stream B and synchronizing VPTS1 of stream 
A to VPTS2, synchronization is realized by one-system 
simple control. VPTS1 can be used additionally. 
[0261 ] Audio data of synchronizing stream B is repro- 



duced and the system clock is switched at point H using 
APTS of stream B as shown in part (4) of Figure 31. 
Regarding a sub picture signal of stream B, the system 
clock can be switched in a similar manner. 

5 [0262] By using data of stream B with priority, AV syn- 
chronization is realized with simple control. 
[0263] All the data in streams. A1 and A2 is stored in 
the buffer memory, the buffer memory does not overflow. 
Stream B1 may possibly overflow. However, according 

10 to the present invention, the synchronization control is 
performed using stream B and the system clock is 
switched to control the signal flow so that VPTS2 does 
not exceed the VPTS threshold level as shown in part 
(6) of Figure 31 . Therefore, the buffer does not overflow. 

15 [0264] According to the present invention, the audio 
signal of stream B is used for audio reproduction. There- 
fore, the buffer amount of audio decoder is reduced to 
1/2. Furthermore, by the system clock is switched at 
point H (t=Th) as shown in part (4) of Figure 31, the au- 

20 dio signal is reproduced smoothly without exceeding the 
APTS threshold level. The sub picture information is al- 
so reproduced with smooth synchronization. According- 
ly, picture, audio and sub picture (subtitles or the like) 
signals are synchronized, and picture and audio are re- 

25 produced seamlessly. The audio signal and the sub pic- 
ture signals of stream A can be omitted. In the embod- 
iment where the audio and sub picture signals are put 
into stream B so that stream B2 is reproduced by an 
existing reproduction apparatus, and reproduction of 

30 stream A is controlled by the second video signal output 
control information provision section 179; a picture with 
no audio signal is prevented from being output. By omit- 
ting the audio and sub picture data of stream A, progres- 
sive picture software, for example, a 2-hour movie, can 

35 be recorded in one two-layer disk by the interleave block 
recording system according to the present invention. 
Such an effect will be described. In the case of a movie, 
data for about 2 hours and 15 minutes can be recorded 
on a one-layer 4.7 GB DVD. In order to perform 2-chan- 

40 nel recording of a progressive picture without finding a 
differential, 9.4 GB is required. A picture signal requires 
4 Mbps, and sub picture and audio signals require al- 
most 1 Mbps. When the audio signal of 1 Mbps is re- 
corded in one stream, a total of only 9 Mbps is sufficient. 

45 In other words, only 90% of the data amount, i.e., 8.5 
GB (90% of 9.4 GB) is sufficient. Therefore, a two-layer 
disk accommodates the data for one layer and a pro- 
gressive signal. 

[0265] The synchronization method of the present in- 
50 vention functions as follows. Where an interleave block 
of stream A is recorded first and then an interleave block 
of stream B is recorded on the optical disk, when the 
first data (e.g., stream A) is stored in a track buffer and 
the next data (e.g., stream B) is reproduced, the syn- 
55 chronization information of stream B is mainly used. 
Specifically, the system clock is switched so that the vid- 
eo time stamp of stream B (VPTS2) does not exceed 
the threshold value of VPTS2. In this manner, video and 
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audio signals are reproduced in synclironization witli 
eacli otiier witli no disconnection. Stream A can be read 
from the buffer in synchronization with the time informa- 
tion such as VPTS2 (time stamp of stream B). Thus, the 
control is simple. 

[0266] As described above, according to the present 
invention, the first stream is once accumulated in a buff- 
er and only the second stream is processed with syn- 
chronization. Thus, the control is accurate and simple. 
Overflow and underflow can be prevented by setting the 
size of the buffer memory to be 1 ILB or more. 
[0267] An existing DVD reproduction apparatus uses 
a 100 to 300 kB buffer memories, which is about 1/5 of 
the standard 1 ILB. According to the present invention, 
smooth reproduction is performed with the standard 1 
ILB buffer memory. 1 ILB corresponds to 0.5 to 2 sec- 
onds. Since the wait time period in the case of multiple 
angle reproduction can be only about 1 second, 1 ILB 
is actually considered to correspond to 0.5 to 1 second. 
In order to handle an 8 Mbps stream corresponding to 
1 second, a buffer memory of 1 MB or more is usable in 
the reproduction apparatus according to the present in- 
vention. 

[0268] The synchronization control section 1 66 in Fig- 
ure 30 can switch the system clock using the synchro- 
nization data regarding the interleave blocks 12 and 16 
of the second video signal to realize seamless repro- 
duction between interleave blocks. During data repro- 
duction for interleave blocks 12 and 16, the motor rotation 
speed reproduction track is controlled while monitoring 
the buffer amount of stream B. Thus, the memory 
amounts of the track buffers 23a and 23b can be opti- 
mized so as not to overflow. All the data for the interleave 
blocks 12 and 16 of stream A is in the track buffer 23a 
and is not suitable to optimize the buffer size. When au- 
dio data of the interleave blocks II and 15 is used for 
reproduction, it is required to accumulate the one inter- 
leave block or more of audio data and sub picture data 
in the track buffer 23 (Figure 39) and the audio decoder 
buffer 172 (Figure 39) as shown in part (3) of Figure 45 
in order to match the time stamp of the audio data with 
the time stamp of the video output of parts ( 8 ) and (11) 
of Figure 45. By contrast, when the audio data of the 
interleave blocks 12 and 16 is used, 1/2 ILB data is suf- 
ficient as shown in part (5) of Figure 45. Accordingly, the 
required memory amount of the track buffer 23 (Figure 
39) and the audio decoder buffer 172 (Figure 39) is re- 
duced to half. 

[0269] As shown in Figure 45, for reproducing data of 
interleave blocks II and 12 including the main signal of 
a progressive signal and data of interleave blocks 15 and 
16 including the interpolation of the progressive signal, 
the interleave blocks 15 and 16 can be stored in the buffer 
and then the motor rotation can be controlled based on 
the reproduction data regarding the interleave blocks 12 
and 16. Thus, the memory amount of the buffer is re- 
duced. The system clock of the AV synchronization con- 
trol section 158 in Figure 30 can be switched based on 



the system clock of the interleave blocks 12 and 16. Thus, 
stable decoding is realized without causing the buffer to 
overflow. 

[0270] The method of skipping the first field of a VOB 

5 of a progressive signal is described with reference to 
Figure 37. A second practical method is carried out with 
the recording apparatus 99 shown in Figure 22. Among 
an Odd First identifier 199 obtained by interlace trans- 
form and an Even First identifier 200, only the Even First 

10 identifier 200 is transformed by an Even/Odd transform 
section 201 into an Odd First identifier 202 and provided 
to each piece of MPEG data. Thus, all the VOBs start 
with an Odd First identifier. 

[0271 ] As shown in Figure 21 , the reproduction appa- 

15 ratus reproduces the data regarding the Odd First iden- 
tifier 199 and the data regarding the Odd First identifier 
202 obtained from the Even First identifier. In step 203, 
it is checked whether or not a progressive signal is re- 
produced. If yes, in step 204, the Odd First identifier of 

20 the second video signal is transformed into an Even First 
identifier 200a and sent to the interlace transform sec- 
tion 71 b of the MPEG decoder. If no, the identifier is not 
transformed. The interlace transform section 71b out- 
puts the field of the frame picture of the second video 

25 signal first. Thus, an Even First picture Is output. The 
synthesis section 90 synthesizes the Even First picture 
of the second video signal and the Odd First picture of 
the first video signal and outputs a normal progressive 
picture. By this method, all the interleave blocks start 

30 with an Odd First picture, and thus seamless multiple 
angles are reproduced with no problem by a DVD repro- 
duction apparatus. Since each interleave block is re- 
stricted to start with an Odd First picture for seamless 
multiple angle reproduction, the dummy field need not 

35 be inserted. Thus, the recording efficiency is not re- 
duced. 

[0272] According to the second method of even/odd 
transform, the first video signal is normally reproduced 
even with an existing reproduction apparatus. However, 

40 when interlace transform is performed in accordance 
with the Odd First identifier of the second video signal 
by the existing reproduction apparatus, the odd field and 
the even field are inverted. Thus, a low quality picture 
with a lower resolution is output. In order to avoid this, 

45 when a conventional reproduction apparatus is used, in- 
formation regarding the restriction on the reproduction 
of the second video signal by the DVD format is record- 
ed on the optical disk 85 by the second video signal out- 
put restriction information provision section described 

50 with reference to Figure 40. Thus, the second video sig- 
nal is not reproduced by the existing reproduction appa- 
ratus, and the situation where the user views unpleasant 
picture is avoided. 

[0273] With the recording apparatus, an Odd First pic- 
55 ture (field picture) and a transformed Odd First picture 
(field picture), both of which are field pictures, are com- 
pressed respectively by compression sections 81a and 
81b by variable encoding. When motion detection and 
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compensation are performed separately, encoding of a 
picture wliicli is difficult to compress results in separate 
block distortions. When such encoded signals are syn- 
thesized into a progressive signal, the decoded picture 
is deteriorated with noise. In order to avoid this, motion 5 
detection compensation is performed with an identical 
motion vector by one motion detection/compensation 
section 205 for encoding. Such processing matches the 
block distortion when the two fields are decoded. The 
matched block distortion is less conspicuous. Further- io 
more, the load for encoding is reduced. 
[0274] Next, an operation of the AV synchronization 
section 158 will be described in detail. 
[0275] The AV synchronization section is one of the 
most important sections of the present invention. 15 
[0276] First, an operation of a system control section 
in Figure 5 will be described. The system control section 
21 determines whether or not an optical disk has been 
set (inserted) in the reproduction apparatus. Once the 
optical disk is detected to be set, the system control sec- 20 
tion 21 controls a mechanism control section and a sig- 
nal control section to control the disk rotation until stable 
reading is performed. When the stable reading is per- 
formed, the optical pickup is moved to read a volume 
information file shown in Figure 28. 25 
[0277] The system control section 21 further repro- 
duces a program chain group for a volume menu in ac- 
cordance with volume menu management information 
in the volume information file shown in Figure 28. When 
the program chain group for the volume menu is repro- 30 
duced, the user can designate data numbers of desired 
audio data and sub picture data. Reproduction of the 
program chain group for the volume menu during the 
reproduction of the data on the optical disk can be omit- 
ted when it is not necessary for the specific use of the 35 
multi-media data. 

[0278] The system control section 21 reproduces and 
displays a program chain group for a title menu in ac- 
cordance with title group management information in the 
volume information file. Thus, the system control section 40 
21 reads the file management information of the video 
file including the title selected based on the user's se- 
lection and is directed to the program chain at the start 
of the title. The program chain group is reproduced. 
[0279] Figure 29 is the flowchart showing a detailed ^5 
process of reproduction of the program chain group per- 
formed by the system control section 21. As shown in 
Figure 29, in steps 235a, 235b and 235c, the system 
control section 21 reads corresponding program chain 
information from the volume information file or a pro- 50 
gram chain information table of the video file. When the 
program chain is not completed in step 235d, the 
processing advances to step 235e. 
[0280] In step 235e, it is determined whether or not 
the current cell and the immediately previous cell should 55 
be connected seamlessly referring to seamless connec- 
tion instruction information for the cell to be transferred 
next in the program chain information. If yes, the 



processing goes to step 235f for seamless connection 
processing. If no, ordinary connection is performed. 
[0281] In step 235f, the mechanism control section 
and the signal processing section, for example, are con- 
trolled to read DSI packets, so that VOB reproduction 
end time (VOB_E_PTI\/l) in the DSI packet of the cell 
which has been transferred and VOB reproduction start 
time (VOB_S_PTM) in the DSI packet of the cell to be 
transferred next are read. 

[0282] In step 235h, "VOB reproduction end time 
(VOB_E_PTM) - VOB reproduction start time 
(VOB_S_PTM)" is found. The resultant value is sent to 
the STC offset synthesis section 1 64 in the AV synchro- 
nization control section 158 in Figure 30 as an STC off- 
set value between the current cell and the immediately 
previous cell which has been transferred. 
[0283] Simultaneously, in step 2351, VOB reproduc- 
tion end time (VOB_E_PTM) is transferred to an STC 
switch timing control section 166 as switching time T4 
for an STC switch 162e. 

[0284] The system control section 21 then instructs 
the mechanism control section to continue reading data 
until the terminal position of the current cell. Thus, the 
data for the current cell is transferred to the track buffer 
23 in step 235j. Upon completion of the transfer, the pro- 
gram chain information is read in step 235c. 
[0285] If it is determined a seamless connection is not 
necessary in step 235e, the data is transferred to the 
track buffer 23 until the end of the system stream, and 
then program chain information is read in step 235c. 
[0286] Hereinafter, two examples of a method for AV 
synchronization control for seamless connection and 
seamless reproduction will be described. In other words, 
the AV synchronization control section 158 shown in 
Figures 26 and 39 will be described in detail. 
[0287] Referring to Figure 39, a system decoder 1 61 , 
an audio decoder 1 60, video decoders 69c and 69d, and 
a sub picture decoder 159 are all synchronized to a sys- 
tem time clock given by the AV synchronization control 
section in Figure 30 to process the data in the system 
stream. 

[0288] Regarding a first method, the AV synchroniza- 
tion control section 158 will be described with reference 
to Figure 30. 

[0289] In Figure 30, the AV synchronization control 
section includes STC switches 162a, 162b, 162c and 
162d, an STC 163, an STC offset synthesis section 164, 
an STC setting section 165 and an STC switch timing 
control section 166. 

[0290] The STC switches 162a, 162b, 162c, 162d 

and 162e switch between an output value of the STC 
163 and an output value of the STC offset value synthe- 
sis section 164 as a reference clock to be provided to 
the system decoder 161, the audio decoder 160, the 
main video decoder 69c, the sub video decoder 69d and 
the sub picture decoder 159, respectively. 
[0291] The STC 163 is a reference clock of the entire 
MPEG decoder shown in Figure 39 in ordinary repro- 
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duction. 

[0292] The STC offset synthesis section 164 contin- 
ues outputting a value obtained by subtracting the STC 
offset value provided by the system control section from 
the value of the STC 1 63. 

[0293] The STC setting section 1 65 sets an STC in itial 
value given by the system control section or an STC off- 
set synthesis value given by the STC offset synthesis 
section 164 in the STC 163 at the timing given by the 
STC switch timing control section 166. 
[0294] The STC switch timing control section 1 66 con- 
trols the STC switches 162a through 162e and the STC 
setting section 165 based on STC switch timing infor- 
mation given by the system control section, the STC 
163, and the STC offset synthesis value given by the 
STC offset synthesis section 164. 
[0295] The STC offset value is an offset value used 
for changing the STC value when system stream #1 and 
system stream #2 having different STC initial values are 
continuously reproduced. 

[0296] The STC offset value is specifically obtained 
by subtracting the "VOB reproduction start time 

(VOB_S_PTM)" described in the DSI of system stream 
#2 to be reproduced next from the "VOB reproduction 
end time (VOB_E_PTM)" described in the DSI of system 
stream #1 reproduced first. The information regarding 
the display of such a value is pre-calculated by reading 
data from the optical disk in Figure 5 by the system con- 
trol section 1 67 when the data is input to the track buffer 
23. 

[0297] The calculated offset value is supplied to the 
STC offset synthesis section 164 before the last pack of 
system stream #1 is input to the system decoder 161. 
[0298] Except for seamless connection control, the 
data decoding processing section 165 in Figure 5 oper- 
ates as an IVIPEG decoder. The STC offset value given 
by the system control section 21 is 0 or an arbitrary val- 
ue. The STC switches 162a through 162e always is se- 
lected to be connected to the STC 163. 
[0299] With reference to Figure 38, switching of the 
STC switches 162a through 162e in the connection part 
of the system control section and an operation of the 
STC 163 when two system streams having non-contin- 
uous STC values, such as system streams #1 and #2, 
are continuously input to the system decoder 161 will 
be described. 

[0300] The SCR, ARTS, VPTS and VDTS of the sys- 
tem streams #1 and #2 to be input will not be described. 
[0301] In the STC 163, an initial STC value corre- 
sponding to system stream #1 which is being repro- 
duced is set by the STC setting section 165, and the 
value is sequentially counted up in accordance with the 
reproduction. The system control section 167 (Figure 5) 
calculates the STC offset value by the above-described 
method and sets this value in the STC offset synthesis 
section 164 before the last pack of system stream #1 is 
input to the decoder buffer. The STC offset synthesis 
section 164 continues outputting a value obtained by 



subtracting the STC offset value from the value of the 
STC offset 163. 

[0302] The STC switch timing control section 166 ob- 
tains time T1 , at which the last pack of system stream 

5 #1 reproduced first is input to the decoder buffer, and 
switches the STC switch 162a to the output side of the 
STC offset synthesis section 1 64 at time T1 (step 1 68b). 
[0303] Thereafter, the STC value referred to by the 
system decoder 161 is provided with an output from the 

10 STC offset synthesis section 1 64. The transfer timing of 
system stream #2 to the system decoder 161 is deter- 
mined by the SCR described in the pack header of sys- 
tem stream #2. 

[0304] Next, the STC switch timing section 166 ob- 

15 tains time T2, at which the reproduction of the last audio 
frame of system stream #2 is terminated, and switches 
the STC switch 1 62b to the output side of the STC offset 
synthesis section 1 64 at time T2 (step 1 68c) at time T2. 
A method for obtaining time T2 will be described later. 

20 [0305] Thereafter, the STC value referred to by the 
audio decoder 160 is provided with an output from the 
STC offset synthesis section 164. The output timing of 
system stream #2 is determined by the APTS described 
in the audio packet of system stream #2. 

25 [0306] Next, the STC switch timing section 166 ob- 
tains time T3 and T3', at which the decoding of the last 
video frame of the main signal and the sub signal of sys- 
tem stream #1 reproduced first is terminated, and 
switches the STC switches 162c and 162d to the output 

30 side of the STC offset synthesis section 164 at time T3 
and T3' (step 168d). A method for obtaining time T3 will 
be described later. Thereafter, the STC value referred 
to by the video decoders 69c and 69d is provided with 
an output from the STC offset synthesis section 164. 

35 The video decoding timing of system stream #2 is de- 
termined by the VPTS described in the video packet of 
system stream #2. Next, the STC switch timing section 
166 obtains time T4, at which the reproduction output of 
the last video frame of system stream #1 reproduced 

40 first is terminated, and switches the STC switch 1 62e to 
the output side of the STC offset synthesis section 164 
at time T4 (step 168e). A method for obtaining time T4 
will be described later. 

[0307] Thereafter, the STC value referred to by the 
45 video output switch 1 69 and the sub picture decoder 1 59 
is provided with an output from the STC offset synthesis 
section 164. The video output timing and sub picture 
output timing of system stream #2 are determined by 
the VPTS and SPTS described in the video packet and 
50 the sub picture packet of system stream #2. 

[0308] When switching of the STC switches 162a 
through 162e is completed, the STC setting section 165 
sets the value given by the STC offset synthesis section 
164 in the STC 163 (step 168f) (referred to as "reloading 
55 of the STC 163) and switches all the switches 162a 
through 162e to be connected to the STC 163 (step 
168g). 

[0309] Thereafter, the STC value referred to by the 
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audio decoder 160, the video decoders 69c and 69d, 
the video output switch 1 69 and the sub picture decoder 
159 is provided with an output from the STC 163, and 
the operation returns to the ordinary operation. 
[0310] Now, two means for obtaining time T1 through 
T4 for switching the STC will be described. 
[0311] According to first means, information repre- 
senting time T1 through T4, which can be easily calcu- 
lated when the streams are created, is recorded on the 
disk. The system control section 21 reads the informa- 
tion and sends the information to the STC switch timing 
control section 166. 

[0312] Especially as T4, "VOB reproduction end time 
(VOB_E_PTM)" described in the DSI is used as it is. 
[0313] On the disk, the value obtained based on the 
STC value used in system stream #1 reproduced first is 
described, and the STC switch timing control section 
166 switches the STC switches 162a through 162e at 
the moment the value of the STC 163 becomes time T1 
through T4. 

[031 4] According to second means, based on the tim- 
ing when the leading data of system stream #1 is written 
in the track buffer 23, the video decoder buffers 171 and 
171a, and the audio decoder buffer 172, the time for 
reading the leading data is obtained. 
[031 5] Assuming that the track buffer 23 is a ring buff- 
er including a writing pointer, a reading pointer and a 
data memory, the system control section 21 specifically 
reads an address indicated by the writing pointer and 
an address indicated by the reading pointer. Based on 
an address indicated by the writing pointer and an ad- 
dress indicated by the reading pointer when a target 
pack is written, the system control section 21 detects 
the moment when the pack written immediately before 
is read. 

[0316] When reproduction of system stream #1 is 
completed and reproduction of system stream #2 is 
started, the system control section 21 indicates the lead- 
ing address of system stream #2 on the optical disk for 
reading. Accordingly, the system control section 21 
learns the moment when the leading data of system 
stream #2 is stored in the track buffer 23. Next, time T1 
is obtained by marking the address where the leading 
pack of system stream #2 is written and setting the mo- 
ment when reading of the immediately previous pack is 
completed as T1 . 

[0317] The moment T1 is obtained, the system control 
section 21 informs T1 to the video decoders 69c and 
69d and the audio decoder 160. Thus, the video decod- 
ers 69c and 69d and the audio decoder 160 learn that 
the leading packet of system stream #2 will be trans- 
ferred to the video buffer 171 and the audio buffer 172 
thereafter. 

[0318] Accordingly, the two video decoders 69c and 
69d and the audio decoder 160 learn the moment when 
the last packet of system stream #1 is transferred and 
obtain T2 and T3 by managing each decoder buffer in 
the same manner as the buffer management of the track 



buffer 23. 

[0319] In the case where T1 is detected, all the data 
has been read from the video decoder buffer 171 or au- 
dio decoder buffer 172 (immediately after the last frame 

5 of system stream #1 is decoded), and no data to be writ- 
ten has arrived (when the transfer time period between 
packs is empty), there is no data to be written. Thus, 
address management is impossible. Even in this case, 
the packet of the frame to be decoded next before then 

10 next decoding timing (decoding timing of the leading 
frame of system stream #2) is transferred without fail. 
Accordingly, the switch timing is learned by setting the 
moment of transfer of the packet as T2 or T3. 
[0320] Regarding T4, as described above, "display 

15 end time of last frame of the video of system stream #1 
(VOB_E_PTM)" can be used as it is. 
[0321] Next, a second method for seamless reproduc- 
tion will be described. 

[0322] Figure 31 shows at which timing the system 
20 stream is reproduced and output after being input to the 
data decoding processing section in Figure 38, passed 
through the decoder buffer and decoded. With reference 
to Figure 31 , a change in each of ARTS and VRTS val- 
ues at the connection point of system streams #1 and 
25 #2 will be described, and a method for AV synchroniza- 
tion control at the seamless connection area during the 
actual stream processing will be described. 
[0323] Then, with reference to the graph in Figure 31 , 
a method for performing seamless connection control in 
30 accordance with the process represented by the flow- 
chart in Figure 43 will be described. 
[0324] The starting timing of the seamless connection 
control is as shown in part (3) of Figure 31 regarding 
SCR. While the SCR value in the graph is increasing, 
35 system stream #1 is transferred from the track buffer 23 
(Figure 5) to the data decoding processing section 16 
(Figure 5). Only at point G when the transfer of system 
stream #1 is completed and transfer of system stream 
#2 is started, the SCR value is "0". Accordingly, it is 
40 found that new system stream #2 is input to the data 
decoding processing section 16 by finding point G at 
which the SCR value is "0". At this point (time Tg), the 
synchronization mechanism control section can turn off 
(release) the AV synchronization mechanism of the re- 
45 production output section. 

[0325] It can be detected that the SCR value is "0" 
after the signal read from the optical disk is processed 
or written into the track buffer 23. The AV synchroniza- 
tion mechanism can be turned off based on the detec- 
50 tion at this point. 

[0326] In order to determine the timing at which AV 
synchronization mechanism once turned off should be 
turned on (started) again, it is necessary to know that 
both the audio output and the video output included in 
55 system stream #1 have changed to the audio output and 
the video output of new system stream #2 to prevent 
inconsistent reproduction by which the audio and video 
signals do not match. The moment the audio output of 
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the previous system stream is clianged to the audio out- 
put, new system stream #2 can be found by detecting 
point H at which the ARTS value stops increasing. The 
moment the video output of the previous system stream 
is changed to the video output, new system stream #2 
can be found by detecting point I at which the VPTS val- 
ue stops increasing. Accordingly, the synchronization 
mechanism control section can restart the AV synchro- 
nization at time Ti, i.e., immediately after finding that 
point H and point I both appear. 

[0327] When the SCR value is not set in the SCR or 
the ARTS value and VRTS value are directly compared 
with each other during the period from time Tg to time 
Ti, the period in which the AV synchronization mecha- 
nism is off can be further shortened. 
[0328] In order to realize this, both the ARTS value of 
the audio output data and the VRTS value of the video 
output data from the data decoding processing section 
16 are monitored, and the value which becomes lower 
first is detected. At this point, i.e., time Th in Figure 31, 
the AV synchronization mechanism is turned off. 
[0329] As is apparent, in order to perform the timing 
determination based on whether the ARTS and VRTS 
values continue increasing, the ARTS and VRTS values 
need to be reduced at the point where the system 
streams are connected. In other words, the last ARTS 
and VRTS values in the system stream need to be larger 
than the maximum initial values of ARTS and VRTS in 
the system stream. 

[0330] The initial ARTS and VRTS values (ATad, ATvd 
in the figure) are determined as follows. 
[0331] The initial ARTS and VRTS values are each a 
sum of the time period in which video data or audio data 
is stored in the video buffer or audio buffer and the re- 
order of the video (in M REG pictures, the decoding order 
and the display order of the pictures do not necessarily 
match, and display can be delayed by one picture at the 
maximum with respect to the decoding). Accordingly, 
the sum of the time period required for the video buffer 
or audio buffer to become full and the display delay (one 
frame) is the maximum initial value of ARTS or VRTS. 
[0332] The system stream can be created so that the 
last ARTS and VRTS values in the system stream ex- 
ceed such values. 

[0333] In this example, the timing for turning on the 
AV synchronization mechanism after the system 
streams are connected has been described to be deter- 
mined based on whether or not the ARTS and VRTS 
values increase. The timing for turning on the AV syn- 
chronization mechanism can be determined using the 
threshold value as described below. First, audio and vid- 
eo threshold values shown in parts (4) and (5) of Figure 
31 are determined by the reproduction apparatus. 
These values equal to the maximum initial values of 
ARTS and VRTS described above. 
[0334] The timing is determined based on whether or 
not the ARTS and VRTS values read by the ARTS read- 
ing means and VRTS reading means are respectively 



below the audio threshold value and video threshold val- 
ue. When the ARTS and VRTS values are larger than 
the audio and video threshold values, data has not been 
changed to the data of the new system stream. When 
5 the ARTS and VRTS values are equal to or smaller than 
the audio and video threshold values, data output of the 
new system stream has been started. Thus, the timing 
for turning on and off the AV synchronization mechanism 
may be found. 

10 [0335] The above-described on/off control of the AV 
synchronization mechanism provides seamless repro- 
duction which is not disturbed at the connection area of 
the system streams. 

15 (Calculation of the synthesis section) 

[0336] Figure 98 illustrates in detail the calculation of 

the synthesis section of the reproduction apparatus 
shown in Figure 21 and the division calculation of the 

20 recording apparatus shown in Figure 23. 

[0337] Rart (a) of Figure 98 illustrates Figure 23 in de- 
tail. Regarding the 525R or other progressive signal, a 
q'th line data 283 represented by A and a (q+1)th line 
data 284 represented by B are subjected to the calcu- 

25 lation of (A+B)-r2 by a first division calculation section 
141 of a division calculation section 285, thereby obtain- 
ing a low frequency component M, which is set as the 
q'th line data of the first stream. In the case of an inter- 
lace signal, lines 1 , 3 and 5 are created in the p'th field. 

30 in the (R+1 )th field, the (q+1 )th line data, i.e., lines 2, 4 
and 6 are calculated on a line-by-line basis. The result- 
ant interlace signal is encoded by a first encoder 82a. 
[0338] A second division calculation section 143 per- 
forms the calculation of A-B. The DVD format and the 

35 like do not define a negative value. In order to realize 
compatibility with the conventional formats, (A-B)^2 is 
added to a constant 257 so that a negative value is not 
obtained. In the case of 8-bit data, 128 is added as the 
constant 277. As a result of the calculation, an interlace 

40 signal is created as the q'th line data 280 (S). The inter- 
lace signal is encoded by a second encoder 28b and 
recorded on the disk by the MADM interleave system. 
[0339] With reference to part (b) of Figure 98, a cal- 
culation of the synthesis section of the reproduction ap- 

45 paratus shown in Figure 21 will be described in detail. 
As shown in part (a) of Figure 98, the data multiplexed 
by the MADM system according to the present invention 
and recorded on the disk 85 is divided into a first stream 
and a second stream, and processed with decoders 88a 

50 and 88b to obtain two video signals. This signal is an 
interlace signal and a top line first signal (hereinafter, 
referred to as "TF") in which the top line is an odd line. 
In the synthesis section 90, the calculation of (2M+2S- 
constant)-^2 is performed by the first calculation section 

55 250, where M is the q'th line data of the master signal 
and S is the q'th line data of the sub signal. As a result, 
(A+B+A-B+256-256)^2=A. The q'th line data (A) is ob- 
tained and is output as r'th line data 281 (output picture). 
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[0340] As shown in part (a) of Figure 98, tine constant 
277 is added by tine second calculation section 143. Ac- 
cordingly, the original data is obtained by subtracting the 
twice the value of the value (1 28) obtained by synthesis, 
i.e., 256. Due to the compatibility, a conventional decod- 
er in which negative values are not defined can be used. 
[0341] Then, the calculation of (2M-2S+(2Xconstant)) 
is performed by a second calculation section 251. As a 
result, (A+B-A-B-256-256H2=B. The (q+1)th line data 
284 is obtained and output as (r+1 )th line data 282. 
[0342] Thus, two interlace signals are synthesized, 
and a progressive video signal having 480 lines (1st 
through 480th lines) is output. 

[0343] The system shown in Figures 98, 21 and 23 
has a feature that division and synthesis can be con- 
ducted with only one adder and one subtracter for 8-bit 
data and 1 0-bit data and thus the circuit structure is sim- 
plified. Thus, a high resolution picture with progressive 
and wide video signals are obtained with no significant 
cost increase. 

[0344] Since a negative value is reproduced simply 
by adding the constants 278a and 278b to the A-B sig- 
nal, the conventional decoders 279 and 280 which can- 
not handle negative values are usable. 
[0345] As shown in part (a) of Figure 98, in both the 
first stream and the second stream, the first line of the 
first field is an odd line (Top Line First; TF). According 
an encoder of the DVD format, fields are dropped unless 
the streams are Top Line First streams. Since each 
stream is a Top Line First stream according to the sys- 
tem of the present invention, fields are not dropped. 
[0346] Figure 96 shows an overall operation of the re- 
production apparatus shown in part (b) of Figure 98. A 
reproduction signal is divided by a division section 87 in 
units of nGOP into a first stream and a second stream. 
The first and second streams are decoded by first and 
second decoders 88a and 88b into two Top Line First 
(TF) streams. A Top Line First signal 244 and a Bottom 
Line First signal 245 are created by the first calculation 
section 250 and the second calculation section 251. 
Then, an analog signal such as 525P is output by a DA 
conversion section 266. 

[0347] In Figure 96, two field pictures having the same 

time stamp are synthesized in a vertical direction. By 
synthesizing the pictures in a horizontal direction ac- 
cording to the present invention, the horizontal resolu- 
tion can be doubled. Figures 58, 59 and 60 show a re- 
cording apparatus, and Figure 20 shows a reproduction 
apparatus including a wide picture synthesis section 
173. With reference to Figures 91 and 92, the principle 
of the division section of the recording apparatus and 
the principle of the wide picture synthesis section 173 
of the reproduction apparatus will be described in detail. 
[0348] Figure 91 shows a method for dividing a lumi- 
nance signal and a color signal in the left half. Lumi- 
nance signals YO and Y1 of input pixel signals 287a and 
287b having a 1440 pixels in the horizontal direction are 
subjected to addition and subtraction respectively by a 



first division calculation section 141a and a second di- 
vision calculation section 141b shown in Figures 91 and 
92 of the division calculation section 285 in Figure 98. 
Thus, a luminance signal of (Y0+Y1 )/2 of the first stream 
5 and a luminance signal of (Y0-Y1)/2 of the second 
stream are generated. The input signal having 1 440 pix- 
els in the horizontal direction is divided into two video 
signals each having 720 pixels in the horizontal direc- 
tion. The first stream is passed through a horizontal filter 
10 and thus deprived of a high frequency component. Ac- 
cordingly, even when only the first stream is output on 
the screen by the conventional apparatus, aliasing dis- 
tortion does not occur. Thus, compatibility with the con- 
ventional apparatus is obtained. Figure 92 shows 
15 processing of a color signal. An input pixel signal 287a 
and an input pixel signal 287c with one input pixel signal 
interposed therebetween are used. From a signal CbO 
of input pixel signal 287a and a signal Cb2 of the input 
pixel signal 287c, a sum signal (Cb0+Cb2)/2 is obtained 
20 and set as a division pixel signal 290a of the first stream. 
A difference signal (Cb0-Cb2)/2 is set as a division pixel 
signal 291a of the second stream. In a similar manner, 
(Ct0+Cr2)/2 and (Ct0-Cr2)/2 are obtained from input 
pixel signals 287b and 287d. From these signals, divi- 
25 sion pixel signals 290b and 291 b of the first and second 
streams are obtained. Thus, a high resolution signal 
having 1440 pixel in the horizontal direction is divided 
into two NTSC-grade digital video signals of the 
CCIR601 and SMPTE295M formats. 
30 [0349] Next, the processing of the synthesis section 
1 73 of the reproduction apparatus briefly described with 
reference to Figure 20 will be described in detail. In the 
synthesis section 90 in Figure 91, division pixel signals 
288b and 289b of the first and second streams are add- 
35 ed together by the first calculation section 250 by the 
calculation of (Y6+Y7)/2+(X-Y+256)/2-128=Y6. Thus, 
the input pixel 287g is obtained. Next, the difference cal- 
culation of (Y6+Y7)/2+(X6-Y7+256)/2+128=Y7 is per- 
formed. Thus, the luminance signal of the input pixel 
40 287h is obtained. In this manner, a high resolution signal 
having 1 440 pixels in the horizontal direction is obtained 
from two signals each having 720 pixels in the horizontal 
direction by a sum calculation and a difference calcula- 
tion. 

45 [0350] Next, synthesis calculation of color signals will 
be described with reference to Figure 92. In the case of 
the Cr signal, the division pixel signals 290d and 291d 
of the first and second streams are subjected to sum 
calculation by the first calculation section 250 and dif- 
50 ference calculation by the second calculation section 
251. Specifically, the calculations of (Cr4+Cr6)/2+(Cr4- 
Cr6+256)/2-128=Cr4 and (Cr4+Cr6)/2-(Cr4-Cr6+256)/ 
2+128=Cr6 are performed. Cr4 and Cr6 are obtained 
and assigned to input pixel signals 287f and 287h. 
55 [0351] Regarding the Cb signals, similar calculations 
are conducted on the division pixel signals 290c and 
291c. Cr4 and Cr6 are obtained and assigned to input 
pixel signals 287e and 287g. Thus, the luminance sig- 



25 



30 



35 



40 



45 



50 



29 



57 



EP 0 944 269 B1 



58 



nals and color signals of the input signal are completely 
synthesized to obtain a high resolution signal having 
1440 pixel in the horizontal direction. 
[0352] By the 2X reproduction apparatus, an interlace 
signal having 1440 pixels in the horizontal direction is 5 
obtained. By the reproduction apparatus shown in Fig- 
ure 62, 3-2 transform is performed. In the case where a 
24-frames/sec. signal of a movie or the like is recorded, 
the 24-frames/sec. signal is output a plurality of times 
by the frame memory by the 3-2 transform section 174. io 
Thus, a 60-frames/sec. progressive video signal is ob- 
tained. By doubling the horizontal resolution to 1440 pix- 
els, a wide 525P picture is obtained. Thus, a 
1440X480P progressive picture is output. 
[0353] Thus, by combining the 3-2 transform section 15 
174 and the wide picture synthesis section 173, a 
1440X480P high resolution progressive picture is out- 
put from a 24P picture such as a movie even by the 2X 
reproduction apparatus. When such a picture is repro- 
duced by an existing DVD player, only the sum signal of 20 
the first stream is reproduced, but horizontal interlace 
interference does not occur since the picture is horizon- 
tally filtered. 

[0354] With reference to Figure 97, an operation of re- 
producing data on an MADM disk will be described. On 25 
the MADM disk, a 60-frames/sec. progressive picture is 
divided into two frames, i.e., an odd frame 294 and an 
even frame 295. The operation of the division section 
87 and the decoding section 88 is the same as described 
with reference to Figure 96 and will not be described. In 30 
the time direction synthesis section 296, a first field 297a 
and a second field 297b of the first stream are synthe- 
sized into a first odd frame 294a. A first field 298a and 
a second field 298b of the second stream are synthe- 
sized into a first even frame 295a. These frames are 35 
synthesized in the time direction in the order of the first 
odd frame 294a, the first even frame 295a, the first odd 
frame 294b, and the second even frame 295b every 
1/60 second. Thus, a 60-frames/sec. progressive pic- 
ture is reproduced. By the existing IX reproduction ap- 40 
paratus, only the first stream is reproduced; i.e., a 525P 
interlace signal is reproduced and the compatibility is 
realized. However, the motion is slightly unnatural since 
the picture is a 30-frames/sec. picture. This system is 
an MADM system for recording two 30-frames/sec. ^5 
streams and has the effect of a high encoding efficiency 
of the MPEG encoder due to the progressive picture. 

(Optimization of buffer amount) 

50 

[0355] Regarding the total capacity of the track buffer 
circuit 23 in Figure 5, it was described that data for at 
least one interleave block needs to be accommodated 
in the track buffer circuit 23 in order to reproduce two 
streams simultaneously as shown in Figure 45. With ref- 55 
erence to Figure 87, a buffer amount required for the 
MADM system reproduction according to the present in- 
vention will be calculated. As the capacity of one inter- 



leave block, the values in Figure 87 are obtained by cal- 
culation. Figure 87 shows interleave unit lengths re- 
quired for 5000-sector and 10000-sector track jumps 
with respect to each of transfer rates. The maximum 
transfer rate is 8 Mbps, and the maximum jump length 
is 10000 sectors. With the minimum of 551 sectors as 
the interleave unit length, a stable track jump is realized 
for switching to an interleave unit of another stream even 
by a IX drive. In actuality, a drive of more than IX is 
used, and thus the length of 551 sectors is not neces- 
sary. In consideration of the worst case, the disk manu- 
facturers record an interleave unit of 551 or more sec- 
tors for an 8 Mbps stream. Accordingly, a buffer memory 
for one interleave unit is required by the MADM system 
according to the present invention as shown in Figure 
45. Stable simultaneous reproduction of two streams is 
realized by setting a buffer memory of 551 sectors or 
more and 1102 bytes or more. 

(Switching between two pieces of reproduction 
information) 

[0356] Figures 93, 94 and 95 illustrate a system for 
maintaining the compatibility by reproducing the same 
disk by a conventional apparatus and an apparatus ac- 
cording to the present invention. 

[0357] Figure 95 shows an operation of the conven- 
tional apparatus for reproducing an MADM system disk 
according to the present invention in part (a), and shows 
an operation of an MADM system apparatus for repro- 
ducing the MADM system disk in part (b). 
[0358] An optical disk la includes a plurality of (four 
in the figure) streams recorded in a divided manner. Ac- 
cordingly, four interleave units 84a, 84b, 84c and 84d 
having the same information on an n time period are re- 
corded on the optical disk la in an order. Also on the 
optical disk la, a second reproduction information iden- 
tifier 302 is recorded. The second reproduction informa- 
tion identifier 301 indicates that first reproduction infor- 
mation 300 for reproducing streams 1 and 3 and second 
reproduction information 301 for reproducing streams 2 
and 4 are recorded on the optical disk la. 
[0359] As shown in part (c) of Figure 95, the first re- 
production information 300, 300a and 300c has only 
leading address information regarding the interleave 
blocks 84a and 84c corresponding to streams 1 and 3, 
i.e., a pointer. The second reproduction information 
identifier 302 is not reproduced by an existing reproduc- 
tion apparatus which does not consider reproduction of 
MADM data. Thus, the second reproduction information 
identifier 301 cannot be read or utilized effectively. Ac- 
cordingly, the conventional apparatus operates as if only 
streams 1 and 3 are recorded. Streams 2 and 4 are not 
reproduced at all. A conventional reproduction appara- 
tus reproduces, for example, only the left-eye informa- 
tion from an optical disk having a 3D signal recorded in 
an MADM system. When 3D display is not conducted, 
display of a meaningless right-eye picture is prevented. 
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[0360] In the case of an optical disk having a high def- 
inition picture recorded in an MADM system, streams 1 
and 3 have basic components, for example, NTSC. 
Streams 2 and 4 have a differential signal, i.e., colorless 
line-drawing. Since streams 2 and 4 are not reproduced 
by the conventional apparatus, it is prevented that the 
user views such an unpleasant picture. When such an 
IVIADM disk is reproduced by a conventional reproduc- 
tion apparatus, a normal picture of streams 1 and 3 is 
reproduced but an abnormal picture of streams 2 and 4 
is not reproduced. Accordingly, complete compatibility 
is realized. This operation will be described with a flow- 
chart. As shown in Figure 93, in step 303a, an MADM 
disk having m streams is reproduced. First reproduction 
information 300a has pointer information on streams 1 
and 3, i.e., the leading address of the interleave unit 84e 
to be jumped to next. The address information is used 
to conduct a track jump over a plurality of tracks as 
shown in Figure 3 to access the leading address of the 
interleave block 84e. The interleave block 84e is the first 
block among the subsequent blocks in stream 1 having 
time information. Thus, data in stream 1 is continuously 
reproduced. 

[0361] When an instruction to switch the stream is is- 
sued in step 303b, whether there is an identifier showing 
the existence of a PCI table is present or not is checked 
in step 303c. A DVD has a PCI identifier (non-seamless) 
showing the existence of the second reproduction infor- 
mation 301. An MADM disk has a DSI identifier (seam- 
less) showing the existence of the first reproduction in- 
formation is recorded in lieu of the PCI identifier. When 
the disk is an MADM disk, the processing advances to 
step 303d to utilize the DSI table having the first repro- 
duction information. The first reproduction information 
has pointer information on only streams 1 and 3 in step 
303e. Therefore, in step303f, a track jump is conducted 
based on the pointer information on streams 1 and 3 to 
maintain the continuous reproduction mode of stream 
1 . Alternatively, stream 1 is switched to stream 3, and 
reproduction is conducted continuously in terms of time 
but while skipping from data to data. As shown in step 
303g, an ordinary NTSC picture of streams 1 and 3 is 
reproduced, but an unpleasant, unnecessary picture of 
streams 2 and 4 is not output. Thus, complete compat- 
ibility is realized. 

[0362] A process for simultaneously reproducing two 

streams out of streams 1 , 2, 3 and 4 by the MADM re- 
production apparatus will be described with reference 
to Figures 94 and 95. As shown by second reproduction 
information 301, 301a, 301b, 301c and 301 d in part (b) 
of Figure 95, the interleave unit 84a has leading address 
information of the interleave unit 84e, which is the next 
time information of streams 1 , 2, 3 and 4. Since a phys- 
ical addresses of a sector of an arbitrary interleave unit 
84e, 84f, 84g or 84h is found, a track jump is easily con- 
ducted. The reason is that the MADM reproduction ap- 
paratus reproduces the second reproduction informa- 
tion identifier 302, learns the existence of the second 



reproduction information, and utilizes the second repro- 
duction information 301. 

[0363] Thus, simultaneous reproduction of streams 1 
and 2 or streams 3 and 4 is performed, and reproduction 
5 of a 3D or high resolution signal from an MADM disk is 
realized. The second reproduction information identifier 
302 only needs to distinguish a conventional disk from 
an MADM disk, and can be even 1-bit data. An MADM 
identifier indicating the existence of a high resolution 
10 signal or 3D signal can be used. 

[0364] This operation will be described with reference 
to the flowchart in Figure 94. In step 304a, an MADM 
disk is reproduced. In step 304b, it is checked whether 
there is a second reproduction information identifier 302 
15 or not, or whether there is an MADM high resolution/3D 
identifier or not. If no, the disk is determined to be a con- 
ventional disk and the processing goes to step 304h. If 
yes, the processing goes to step 304c to check for the 
identifier of the interleave unit 84. If there is an identifier 
20 showing the existence of the second reproduction infor- 
mation, or if there is a seamless identifier in the case of 
the DVD, the seamless identifier is interpreted as a non- 
seamless identifier. The second reproduction informa- 
tion, which is not actually valid, is regarded as being val- 
25 id in step 304d. In step 304e, link information on steps 
1,2,3 and 4 is extracted from the second reproduction 
information. 

[0365] In step 304f, first reproduction information, or 
a main stream which is switchable from the DSI table in 
30 the case of the DVD, is detected. In the example shown 
in Figure 95, streams 1 and 3 are found to be main 
streams. The first reproduction information includes 
main stream information, and the second reproduction 
information includes main and sub stream information. 
35 Accordingly, the main and sub streams can be distin- 
guished based on the first and second reproduction in- 
formation. In the case of Figure 95, the number of 
stream groups (angles) is found to be 2 by checking the 
second reproduction information. 
40 [0366] When an instruction to switch the stream (an- 
gles) is issued in step 304g, a switch from stream 1 to 
stream 3 is conducted in step 304m. For this, simulta- 
neous reproduction mode (A) for streams 1 and 2 using 
pointer information on streams 1 and 2 of the second 
45 reproduction information is switched to simultaneous re- 
production mode (B) for streams 3 and 4. In other words, 
stepping access to the interleave units 84a, 84b, 84e 
and 84f is switched to stepping access to the interleave 
units 84c, 84d and 84g. Thus, two-stream groups can 
50 be switched in units of two streams. 

[0367] Returning to step 304h, when a seamless 
identifier indicating the second reproduction information 
is invalid is recorded on the disk, the conventional ap- 
paratus regards the second reproduction information 
55 (PCI) as being invalid in step 304j. Thus, only streams 
1 and 3 are reproduced using only the first reproduction 
information (DSI) in step 304k. 

[0368] As described above, by detecting either the 
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conventional or the MADM identifier, tine second repro- 
duction information which is not valid in accordance with 
the conventional rule is regarded as being valid. Accord- 
ingly, a meaningless or unpleasant picture is not output 
from the MADM disk even by a conventional apparatus. 
Thus, the compatibility is improved. 

(2-screen simultaneous reproduction) 

[0369] With reference to Figure 90, an operation of the 
2-screen synthesis section 28 described with reference 
to Figure 5 will be described in detail. Although n pieces 
of screens are used, the representation of 2-screen is 
used in this specification. To the n-screen synthesis sec- 
tion 28b in Figure 90, a first picture (A) and a second 
picture (B) of the first stream, a first sub picture and a 
second sub picture are input. In a simple structure, a 
line memory 28c is included, in this case, line-synthesis 
of the first picture (A) 28p and the second picture (B) 
28q results in a picture of mode 1 L having two screens 
side by side is obtained. Audio signals (A) and (B) of the 
first and second streams are synthesized by an audio 
mixer 28f. In the case of mode 1 L, only the audio signal 
(A) is output. In mode 2L, a first sub picture of the first 
stream is synthesized on the screen. Only one sub pic- 
ture 28r such as subtitles is selected and displayed by 
the n-screen synthesis section 28b. This has an effect 
of enlarging the display. In mode 2L, a second audio sig- 
nal B is output after mixing to the speaker to the right of 
the screen. Thus, the second audio signal 28s of the 
second picture B can be listened to at a low volume. 
[0370] As a higher structure, a frame memory 28d can 
be used. In this case, zooming of two screens is real- 
ized. A zoom signal generation section 28e which has 
received a zoom instruction signal 28p sends a ratio 
change signal to the n-screen synthesis section 28b and 
the audio mixer 28f. When the first picture (A) is en- 
larged as shown in the 2-screen picture 28i in mode 1 , 
the first audio signal is used. In an opposite case, the 
second audio signal is output as in the 2-screen picture 
28j. Thus, by changing the ratio of the video signals and 
audio signals of the first and second streams, video and 
audio can be matched. Pictures of streams 3 through 6 
can be displayed in a divided manner as shown in a 
2-screen picture 28m. 

[0371 ] As described above, in the embodiment where 

two streams are simultaneously reproduced to output 
two video signals, and the synthesis of video signals and 
synthesis of audio signals are performed using the 
2-screen synthesis sections 28 and 28b and the audio 
mixer 28f, two streams, for example, pictures taken by 
two cameras can be viewed simultaneously. 

(Alteration of the filter) 

[0372] According to the present invention, a video sig- 
nal is divided into a low frequency component and a high 
frequency component by a picture division section 1 41 a 



shown in, for example. Figure 22. The division filter can 
be represented as in Figure 46. In Figure 22, division 
calculation of the first stream is conducted by calculation 
parameters of m1=0, m2=1/2, m3=1/2, and m4=0. Divi- 
5 sion calculation of the second stream is conducted by 
calculation parameters of m1=0, m2=1/2, m3=-1/2, and 
m4=0. Under these conditions, a 525P progressive sig- 
nal is divided into a low frequency component and a high 
frequency component at the vertical resolution of 250. 
[0373] The dividing frequency of the border can be al- 
tered by changing the calculation parameters of m1 , m2, 
m3 and m4. As shown in Figure 50, the dividing frequen- 
cy can be changed from 200, to 250 and to 300, and 
each filter identifier 144 can be recorded on the optical 
disk. Thus, the filter identifier 144 is detected by a filter 
identifier reproduction section 305 of the reproduction 
apparatus in Figure 96 during data reproduction, and the 
set values of calculation parameters of n1, n2, nS and 
n4 of the calculation section 21 2a are changed by a cal- 
culation parameter output section 306 in accordance 
with the filter identifier in Figure 50. The calculation sec- 
tion 212a of the synthesis section 90 performs calcula- 
tion by the set values and processes vertical lines n-1 , 
n, n+1 and n+2 based on the calculation parameters 196 
of n1 , n2, n3 and n4, thereby obtaining the n-line signal. 
This processing can be actually performed in the first 
calculation section 250 and the second calculation sec- 
tion 251. 

[0374] By changing the dividing frequency of the pic- 
ture division filter, the distribution of the data amount be- 
tween the first and second streams can be changed. In 
the case of the DVD format, the first and second streams 
each have a maximum capacity of 8 Mpbs. When the 
dividing frequency is fixed, a picture having a high ratio 
of high frequency component causes the second stream 
data to overflow, resulting in collapse of MPEG encoding 
signal in the high frequency range. A picture having a 
high ratio of low frequency component causes the first 
stream data to overflow, resulting in collapse of encod- 
ing to significantly deteriorating the picture quality. In the 
case where the dividing frequency is variable, when the 
high frequency component is excessive, the dividing fre- 
quency in Figure 50 can be increased to 300. Thus, the 
second stream data amount is reduced and the first 
stream data amount is increased. Thus, the distribution 
of the data is optimized, so that the collapse of encoding 
is avoided. 

[0375] When the low frequency component is exces- 
sive, the dividing frequency can be decreased to 200. 
Thus, the first stream data amount is reduced, which 
avoids collapse. Collapse is usually avoided this way, 
and the variable dividing frequency is effective. By 
changing the border of the division filter in accordance 
with the condition of the picture, collapse of encoding of 
one of the streams can be avoided. Accordingly, a sat- 
isfactory video signal is obtained. In other words, the 
overflow of the first or second stream is avoided by 
changing the division point, so that recording and repre- 
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duction are performed with the data amount being dis- 
tributed in a satisfactory manner. 

(Scanning line transform) 

[0376] An operation of a scanning line transform sec- 
tion 29a described with reference to Figure 5 will be spe- 
cifically described. An MADM disk includes both an area 
having a high resolution signal such as a progressive 
signal and an area having a standard resolution signal 
such as an NTSC signal. The two streams are repro- 
duced simultaneously and independently. The output is 
changed from progressive to NTSC or from NTSC to 
progressive. When a signal is output from the output 
section 29b with no processing at the point of change, 
the scanning frequency is changed from 31.5 kHz to 
15.7 kHz. Therefore, the deflection frequency of the TV 
29c is switched, thus disturbing the picture for a few sec- 
onds. Even in a TV having a built-in line doubler, the 
picture is disturbed when a progressive picture is 
switched to an NTSC picture. According to the present 
invention, this is avoided by automatically switching the 
progressive signal by the output section 29b. In more 
detail, the NTSC picture of the first stream is scanned 
at 2X by the scanning transform section 29a using an 
MADM disk identifier lOh recorded on the MADM disk 
1 or the progressive signal is output as it is. Since the 
high resolution area for reproducing two streams is 
switched to an ordinary resolution area for reproducing 
one stream, the output signal is immediately changed. 
Therefore, a progressive signal is continuously input to 
the TV 29c. This system eliminates disturbance from the 
TV picture. 

(Stream switching prohibiting flag) 

[0377] As a method for preventing a differential signal 
of a high resolution signal from being output in an exist- 
ing apparatus, a method for recording a stream switch- 
ing prohibiting flag will be described. 
[0378] As shown in Figure 86, in step 307a, a stream 
switching prohibiting flag 309 is recorded on a disk 1c. 
In step 307b, stream 1 is set as the initial stream value 
in the management information. 
[0379] When the disk 1c is set in an existing repro- 
duction apparatus, in step 307a, management informa- 
tion for angle 1 , i.e., stream 1 is read. In step 307f, angle 
1 is reproduced. When an angle switch instruction is is- 
sued in step 307g, an angle (stream) switching prohib- 
iting flag is checked in step 307h. In an MADM disk, the 
angle (stream) is not switched since the flag is recorded. 
Accordingly, the output of the differential picture is pre- 
vented and the compatibility is maintained. 

(HDTV (10801) output) 

[0380] A method for creating a 1 0SOi picture to be out- 
put to an HDTV will be described. In Figure 20, a wide 



525P picture is displayed as shown in the scope screen 
178. The output is transformed into a progressive signal 
having 1 050 lines by a line doubler. The progressive sig- 
nal is further transformed into an interlace signal having 
5 1050 lines by an interlace transform section 175b. That 
is, an interlace picture 178b having about 1080 lines is 
obtained. Thus, output to the HDTV is realized. 

(High definition audio output) 

10 

[0381] In Figure 20, a high definition audio signal is 
reproduced. In the case of linear PCM, a range of 1 .5 
Mbps to 4 Mbps is required. In MADM, as shown in Fig- 
ure 88, a basic audio section 312 is recorded in stream 
^5 1 with 380 kbps ACS, and a high definition audio section 

313 is in stream 3. An audio recording identifier 314 is 
recorded as an MADM identifier. In the reproduction ap- 
paratus in Figure 20, when an audio recording identifier 

314 is reproduced by an audio recording identifier re- 
20 production section 111, an audio signal is separated 

from the stream 2, and a high definition audio signal is 
reproduced by an audio decoder 160a and output as an 
audio signal in the figure. 

[0382] In the case of DVD, one stream has only a 

25 maximum of 8 Mbps. When a high definition audio signal 
which can have a maximum 4 Mbps is recorded into 
stream 1 which already has a basic picture, the basic 
picture is restricted to only 4 Mbps and deteriorated in 
terms of quality. Thus, compatibility is not maintained. 

30 According to the present invention, the audio signal is 
accommodated in streams 2, 3 and 4 as the high defi- 
nition audio signals 313a, 313b and 313c in Figure 88. 
In this manner, the high definition audio signals can be 
recorded without deteriorating the quality of the basic 

35 picture. Especially, the data amount of 525P differential 
signal in stream 2 is 1/2 to 1/3 of the basic picture, and 
thus stream 2 still has about 4 Mbps. Even when the 
differential video signal and the high definition signal are 
recorded in streams 2 and 4 as the high definition audio 

40 signals 313a and 313b in Figure 88, the high definition 
video and audio signals can be reproduced by a 2X re- 
production apparatus without deteriorating the differen- 
tial signal. 



[0383] As shown in Figure 4, an MADM disk has an 
MADM identifier in management information such as a 
TXT file. However, the TXT file may possibly have the 
same data as the MADM identifier in error. When the 
non-MADM disk is reproduced as an MADM disk, mal- 
function occurs and an abnormal picture is synthesized 
and output. In order to avoid such malfunction, authen- 
tification data for comparison is recorded according to 
the present invention. 

[0384] As shown in Figure 1, an authentification data 
generation section 315 is provided. The MADM identifier 
10b and inherent attribute information 316 of the disk 
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(master disk) such as the title of the dilsW, disk ID, disk 
capacity, and final address value are calculated by au- 
thentification data generation calculation section 316. 
Thus, MADM authentification data 318 is generated. 
The MADM authentification data 31 8 is recorded on the 
optical disk 1 together with the MADM identifier 10b and 
the authentification data 31 8 or progressive/SD arrange- 
ment information. 

[0385] Then, the optical disk 1 is reproduced by the 
reproduction apparatus in Figure 5 and compared by an 
MADM identifier comparison section 26a. 
[0386] The operation will be described in detail with 
reference to Figure 9. The MADM identifier comparison 
section 26a reads the MADM identifier 10b, the MADM 
authentification data 318, and the inherent attribute in- 
formation 316 such as the title of the disk, disk number, 
capacity, and address from the optical disk 1 , and com- 
pares the three types of data by the comparison calcu- 
lation section 319. Only when it is determined that the 
data is correct by the determination section 320, an in- 
struction to reproduce the MADM disk by the MADM re- 
production section 321 is sent to the control section 21 . 
Thus, the two streams are synthesized to output a high 
resolution picture or a 3D picture. When it is determined 
that the data is incorrect by the determination section 
320, an instruction to perform ordinary reproduction by 
an ordinary reproduction section 322 without MADM re- 
production is sent. 

[0387] In this manner, even when the same data as 
the MADM identifier 10b is recorded in the TXT file in 

error, the MADM reproduction apparatus performs com- 
parison using the comparison data. Accordingly, mal- 
function is prevented. The authentification data and the 
MADM identifier can be one piece of data, or encrypted 
data of the MADM identifier and the disk attribution in- 
formation can be recorded. 

[0388] So far, applications of a system for reproducing 
and synthesizing a plurality of streams, i.e., an MADM 

system according to the present invention have been 
described. Hereinafter, MADM synchronization systems 
will be described. 

(Example 2) 

[0389] The MADM system according to the present 
invention simultaneously reproduction of a plurality of 

streams. Synchronization methods are important. In the 
second through eighth examples, various methods of 
synchronization will be described. The MADM system 
is also applicable to recording and reproduction of high 
resolution pictures such as 3D or 525P pictures, which 
will not be described below. 

[0390] As an example, in the second example, an op- 
eration of a reproduction apparatus for reading data 
from an optical disk having three compression video sig- 
nals to be reproduced simultaneously and extending 
and reproducing the three compression video signals si- 
multaneously will be described. 



[0391 ] Figure 66 shows a data structure of the optical 
disk used in the optical disk reproduction apparatus in 
the second example. 

[0392] Video signals A, B and C are MPEG-com- 
5 pressed to obtain compression video streams A, B and 
C. 

[0393] The compression video streams A, B and C are 
each packeted in units of 2 kB into packets. A packet 
header of each packet includes a stream ID for indicat- 

10 ing which one of the compression video streams A 
through C is stored. When the packet stores a leading 
part of the video frame, the packet header also includes 
VPTS (video presentation time stamp) as video repro- 
duction time information indicating the time to reproduce 

15 the frame. In the second example, an NTSC signal is 
used as the picture signal, and the video frame cycle is 
about 33 msec. 

[0394] On the optical disk, video packets created in 
the above-described manner are grouped into, for ex- 
20 ample, compression video signals A-1, B-1 and C-1 
each including an appropriate number of packets based 
on the data stored, and multiplexed. 
[0395] Figure 64 is a block diagram of the optical disk 
reproduction apparatus in the second example. 
25 [0396] In Figure 64, the optical disk reproduction ap- 
paratus includes an optical disk 501 described above, 
an optical pickup 502 for reading data from the optical 
disk 501, signal processing means for performing a se- 
ries of signal processing such as binarization, demodu- 
30 lation, and error correction to the signal read by the op- 
tical pickup 502, a buffer memory 504 for temporarily 
storing the data output from the signal processing 
means 503, division means 505 for dividing the data 
read from the buffer memory 504 into compression vid- 
35 eo signals, and reference time signal generation means 
506 for generating a reference time signal 506 including 
a counter (not shown) for counting 90 kHz clocks. Ref- 
erence numerals 510, 520 and 530 represent buffer 
memories for temporarily storing the compression video 
40 signals divided by the division means 505. Reference 
numerals 511, 521 and 531 represent video decoders 
for extending and reproducing the compression video 
signals. Reference numerals 512, 522 and 532 repre- 
sent monitors for displaying the video signals. 
45 [0397] Figure 65 shows the structure of each of the 
video decoders 51 1 , 521 and 531 . 
[0398] As shown in Figure 65, the video decoder in- 
cludes VPTS detection means 601 for detecting a VPTS 
stored in the packet header of the video packet, video 
50 extension means 602 for MPEG-extending the com- 
pression video stream, and video reproduction timing 
control section 603 for comparing the reference time sig- 
nal and the VPTS and skipping or repeating the video 
reproduction on a frame-by-frame basis when the com- 
55 parison result exceeds the threshold value. 

[0399] The optical disk reproduction apparatus shown 

in Figure 64 operates in the following manner. 

[0400] The optical pickup is focus-controlled or track- 
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ing-controlled by servo means (not shown) to read a sig- 
nal from the optical disk 501 and outputs the signal to 
the signal processing means 503. The signal processing 
means 503 subjects the signal to a series of processings 
including binarization, demodulation, error correction 5 
and the like. Then, the signal processing means 503 
stores the resultant signal in the buffer memory 504 as 
digital data. 

[0401 ] The buffer memory 504 functions so that, even 
when the data supply from the optical disk 501 is tem- io 
porarily stopped by, e.g., wait state, data supply to the 
subsequent-stage sections is not stopped. 
[0402] The data read from the buffer memory 504 is 
divided into compression video signals A through C by 
the division means 505 and output. The division means 15 
identifies which of the compression video signals A 
through C is stored in each packet with the packet ID in 
the packet header of the packeted data, and determines 
the destination based on the identification result. 
[0403] The divided compression video signals are re- 20 
spectively stored in buffer memories 510 through 530. 
[0404] The buffer memories 510 through 530 act to 
continuously supply data to the video decoders 511 
through 531. 

[0405] The video decoders 51 1 through 531 read data 25 
from the buffer memories 51 0 through 530 respectively, 
extend the compression signals, and output the signals 
as video signals to the monitors 512 through 532 re- 
spectively. 

[0406] With referencetoFigure65, an operation of the 30 
video decoders 511 through 531 will be described. 
[0407] The compression video signal read from the 
buffer memory is input to the VPTS detection means 601 
and the video extension means 602. 

[0408] The video extension means 602 IVIPEG-ex- 35 
tends the compression video stream and outputs the 
video signal. 

[0409] The VPTS detection means 601 detects the 
VPTS of the packet header. 

[0410] The video reproduction timing control means 40 
603 receives the video signal output from the video ex- 
tension means 602, a reference time signal and the 
VPTS output from the VPTS detection means 601, and 
compares the reference time signal and the VPTS. 
When the difference between the two exceeds the ^5 
threshold value, the video reproduction timing is control- 
led so that the difference between the VPTS and the 
reference time signal is equal to or less than the thresh- 
old value. 

[0411] In the second example, 33 msec is used as the 50 
threshold value. The video reproduction timing control 
means 603 performs the following. 



[041 2] In the second example, due to the precision er- 
ror of the crystal oscillator used in the reference time 
signal generation means 506 and the video decoders 
511 through 531, the video decoders 511 and 531 are 
slower and the video decoder 521 is faster in terms of 
extension and reproduction with respect to the refer- 
ence time signal. Unless reproduction timing is correct- 
ed, the reproduced video signals are out of synchroni- 
zation. 

[0413] Figure 67 is a timing diagram of video repro- 
duction in the second example. Part (a) of Figure 67 
shows the reference time signal with respect to repro- 
duction time t. Part (b) shows the VPTS#A, which is a 
VPTS of the compression video signal A to be extended 
by the video decoder 511, part (c) shows the VPTS#B, 
which is a VPTS of the compression video signal 3 to 
be extended by the video decoder 521, and part (d) 
shows the VPTS#C, which is a VPTS of the compres- 
sion video signal C to be extended by the video decoder 
531. 

[0414] The video decoder 511 continues extension 
and reproduction of the compression video signal A, and 

the difference between the VPTS#A and the reference 
time signal exceeds 33 msec, as the threshold value at 
T1. Accordingly, the video reproduction timing control 
means of the video decoder 51 1 skips one frame, which 
is originally to be reproduced, to correct the reproduction 
timing so that the difference between the VPTS#A and 
the reference time signal is equal to or less than the 
threshold value. 

[0415] The video decoder 521 continues extension 
and reproduction of the compression video signal B, and 
the difference between the VPTS#B and the reference 
time signal exceeds -33 msec, as the threshold value at 
T2. Accordingly, the video reproduction timing control 
means of the video decoder 521 reproduces one frame 
in repetition, which has been already reproduced, to cor- 
rect the reproduction timing so that the difference be- 
tween the VPTS#B and the reference time signal is 
equal to or less than the threshold value. 
[0416] Similarly, the video decoder 531 continues ex- 
tension and reproduction of the compression video sig- 
nal C, and the difference between the VPTS#C and the 
reference time signal exceeds 33 msec, as the threshold 
value at T3. Accordingly, the video reproduction timing 
control means of the video decoder 531 skips one 
frame, which is originally to be reproduced, to correct 
the reproduction timing so that the difference between 
the VPTS#C and the reference time signal is equal to 
or less than the threshold value. 
[0417] As described above, in the second example, 
when the difference between the reference time signal 
and the VPTS detected by each video decoder exceeds 
the threshold value, the video reproduction timing con- 
trol means of each video decoder performs correction 
so that difference between the reference time signal and 
the VPTS does not exceed the threshold value. In this 
manner, the pictures reproduced by video decoders can 



(reference time signal-VPTS)>33 msec.:1 frame is 
skipped. 55 
(reference time signal-VPTS)<-33 msec.:1 frame is 
repeated. 
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be synchronized with one another. 
(Example 3) 

[0418] The third example relates to a reproduction ap- 
paratus for correcting a reference time signal using au- 
dio reproduction time information indicating the time to 
reproduce the audio signal and synchronizes a plurality 
of video signals based on the reference time signal. 
[041 9] Figure 70 shows a data structure of the optical 
disk used in the optical disk reproduction apparatus in 
the third example. The optical disk includes compres- 
sion audio data in addition to the data included in the 
optical disk used in the second example. 
[0420] An audio signal is audio-framed In units of 32 
msec, for compression to obtain a compression audio 
stream. The audio stream is packeted in units of 2 kB 
into audio packets and recorded on the optical disk. A 
packet header of each audio packet includes a stream 
ID for indicating that the stored data is a compression 
audio stream. When the packet stores a leading part of 
the audio frame, the packet header also Includes ARTS 
(audio presentation time stamp) as audio reproduction 
time information indicating the time to reproduce the 
frame. 

[0421] Figure 68 is a block diagram of the reproduc- 
tion apparatus in the third example. 
[0422] Elements 501 through 532 are the same as 
those shown in Figure 64 in the second example. 
[0423] Reference numeral 504 represents a buffer 
memory for temporarily storing the compression audio 
signal. Reference numeral 541 represents audio exten- 
sion means for extending the compression audio signal. 
Reference numeral 542 represents a speaker for repro- 
ducing the extended audio signal. 
[0424] Figure 69 shows a structure of the audio de- 
coder 541. The audio decoder 541 includes ARTS de- 
tection means 701 for detecting an ARTS stored in a 
packet header of the audio packet, and audio extension 
means 702 for extending the compression audio 
stream. 

[0425] An operation of the optical disk reproduction 
apparatus shown in Figure 68 for reproducing the optical 
disk shown in Figure 70 will be described. 
[0426] The operation until the signal is input to the di- 
vision means 505 is similar to that with the optical disk 
reproduction apparatus in the second example. 
[0427] The data read from the buffer memory 504 is 
divided into compression video signals A through C and 
a compression audio signal by the division means 505 
and output. The division means 505 identifies which of 
the compression video signals A through C and the com- 
pression audio signal is stored in each packet with the 
packet ID in the packet header of the packeted data, 
and determines the destination based on the identifica- 
tion result. 

[0428] The divided compression video signals and 
compression audio signal are respectively stored in 



buffer memories 510 through 540. 
[0429] The video decoders 51 1 through 531 read data 
from the buffer memories 510 through 530 respectively, 
extend the compression video signals, and output the 

5 signals as video signals to the monitors 512 through 532 
respectively. The audio decoder 541 reads data from the 
buffer memory 540, extends the compression audio sig- 
nal, and outputs the signal as an audio signal through 
the speaker 542. 

10 [0430] The operations of the video decoders 511 
through 531 for extending the compression video sig- 
nals and for correcting the synchronization when the dif- 
ference between the reference time signal and the 
VRTS exceeds the threshold value are the same as in 

15 the second example. 

[0431] The compression audio signal read from the 
buffer memory 540 is input to the audio decoder 541. 
ARTS detection means 701 detects an ARTS and out- 
puts. Audio extension means 702 extends the compres- 

20 sion audio stream and outputs the audio signal. 

[0432] The VRTS signal output from the audio decod- 
er 541 is input to the reference time signal generation 
means 506, and the reference time signal is corrected 
by the ARTS. 

25 [0433] In the third example, due to the precision error 

of the crystal oscillator used in the reference time signal 
generation means 506, the video decoders 51 1 through 
531 and the audio decoder 541 , the reference time sig- 
nal is faster in terms of extension and reproduction with 
30 respect to the audio decoder 541 . The video decoder 
511 is slower and the video decoder 521 is faster in 
terms of extension and reproduction with respect to the 
reference time signal. Unless reproduction timing is cor- 
rected, the reproduced video signals and audio signal 
35 are out of synchronization. 

[0434] Figure 71 is a timing diagram of audio repro- 
duction in the third example. Rart (a) of Figure 71 shows 
the ARTS with respect to reproduction time t. Rart (b) 
shows the reference time signal. Rart (c) shows the 
40 VRTS#A, at which the compression video signal A to be 
extended by the video decoder 51 1 is to be reproduced, 
and part (d) shows the VRTS#B, at which the compres- 
sion video signal B to be extended by the video decoder 
521 is be reproduced. 
45 [0435] Figure 71 does not show the VRTS#C, atwhich 
the compression video signal C to be extended by the 
video decoder 531 , but the diagram is almost the same 
as in Figure 67 regarding the second example. 
[0436] The reference time signal generation means 
50 506 is corrected using the ARTS at time when the ARTS 
shows tal and ta2, and the reference time signal is reset 
as ta1 and ta2 at the respective time. 
[0437] The video decoder 511 continues extension 
and reproduction of the compression video signal A, and 
55 the difference between the VRTS#A and the reference 
time signal exceeds 33 msec, as the threshold value at 
T4. Accordingly, the video reproduction timing control 
means of the video decoder 51 1 skips one frame which 
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is originally to be reproduced to correct the reproduction 
timing so that the difference between the VPTS#A and 
the reference time signal is equal to or less than the 
threshold value. 

[0438] The video decoder 521 continues extension 
and reproduction of the compression video signal B, and 
the difference between the VPTS#B and the reference 
time signal exceeds -33 msec, as the threshold value at 
T5 and T6. Accordingly, the video reproduction timing 
control means of the video decoder 521 reproduces one 
frame in repetition which has been already reproduced 
to correct the reproduction timing so that the difference 
between the VPTS#B and the reference time signal is 
equal to or less than the threshold value. 
[0439] As described above, in the third example, 
when the difference between the reference time signal 
and the VPTS detected by each video decoder exceeds 
the threshold value, the video reproduction timing con- 
trol means of each video decoder performs correction 
so that difference between the reference time signal and 
the VPTS does not exceed the threshold value. In this 
manner, the pictures reproduced by video decoders can 
be synchronized with one another. 
[0440] Regarding the difference between the refer- 
ence time signal and the APTS, the APTS is not correct- 
ed using the reference time signal but the reference time 
signal is corrected using the APTS. Accordingly, audio 
and video signals are synchronized with no unnatural- 
ness in the audio output. 

(Example 4) 

[0441] The fourth example relates to a reproduction 
apparatus for correcting the reference time signal using 
a VPTS detected by one video decoder and synchroniz- 
ing a plurality of video signals based on the reference 
time signal. 

[0442] Figure 72 is a block diagram of an optical disk 
reproduction apparatus in the fourth example. 
[0443] Elements 501 through 532 are the same as 
those in the second example. Reference numeral 551 
represents a video decoder used in the fourth example. 
[0444] The video decoder 551 has a function of out- 
putting the detected VPTS. Figure 73 shows a structure 
of the video decoder 551 . 

[0445] The video decoder 551 includes VPTS detec- 
tion means 801 for detecting a VPTS indicating the re- 
production time of the video signal multiplexed as the 
compression video signal and video extension means 
802 for extending the compression video stream. 
[0446] In the fourth example, due to the precision er- 
ror of the crystal oscillator used in the reference time 
signal generation means 506 and the video decoders 
521, 531 and 551, the reference time signal is faster in 
terms of extension and reproduction with respect to the 
video decoder 551 . The video decoder 521 is slower and 
the video decoder 531 is faster in terms of extension 
and reproduction with respect to the reference time sig- 



nal. Unless reproduction timing is corrected, the repro- 
duced video signals are out of synchronization. 
[0447] Figure 74 is a timing diagram of video output 
in the fourth example. Part (a) of Figure 74 shows the 

5 VPTS#A detected by the video decoder 511 with re- 
spect to reproduction time t. Part (b) shows the refer- 
ence time signal. Part (c) shows VPTS#B, at which the 
compression video signal B to be extended by the video 
decoder 521 is to be reproduced, and part (d) shows the 

10 VPTS#C, at which the compression video signal C to be 
extended by the video decoder 531 is to be reproduced. 
[0448] The reference time signal generation means 
506 is corrected using the APTS at time when the APTS 
shows tv1 and tv2, and the reference time signal is reset 

15 as tv1 and tv2 at the respective time. 

[0449] The video decoder 521 continues extension 
and reproduction of the compression video signal B, and 
the difference between the VPTS#B and the reference 
time signal exceeds 33 msec, as the threshold value at 

20 T7. Accordingly, the video reproduction timing control 
means of the video decoder 521 skips one frame which 
is originally to be reproduced to correct the reproduction 
timing so that the difference between the VPTS#B and 
the reference time signal is equal to or less than the 

25 threshold value. 

[0450] Similarly, the video decoder 531 continues ex- 
tension and reproduction of the compression video sig- 
nal C, and the difference between the VPTS#C and the 
reference time signal exceeds 33 msec, as the threshold 

30 value at T8. Accordingly, the video reproduction timing 
control means of the video decoder 531 reproduces one 
frame in repetition which has been already reproduced 
to correct the reproduction timing so that the difference 
between the VPTS#C and the reference time signal is 

35 equal to or less than the threshold value. 

[0451] As described above, in the fourth example, 
when the difference between the reference time signal 
and the values of VPTSs detected by the video decod- 
ers 521 and 531 exceeds the threshold value, the video 

40 reproduction timing control means of each video decod- 
er performs correction so that the difference between 
the reference time signal and the VPTS does not exceed 
the threshold value. 

[0452] By correcting the reference time signal using 
45 the VPTS#A detected by the video decoder 551 , the vid- 
eo signal reproduced by the video decoder 551 is not 
accompanied by any unnaturalness in the visual output 
due to the frame-by-frame skipping or repeated repro- 
duction. Thus, the pictures can be synchronized with 
50 one another. 

(Example 5) 

[0453] The fifth example relates to a reproduction ap- 
55 paratus including a plurality of video decoders for ex- 
tending and reproducing a compression video signal. 
Each of the video decoders includes reference time sig- 
nal generation means. The reproduction apparatus cor- 
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rects the reference time signal of each video decoder 
using an APIS indicating the time to reproduce an audio 
signal to realize synchronization. 
[0454] In the fifth example, the optical disk shown In 
Figure 70 is used. 

[0455] Figure 75 is a block diagram of an optical disk 
reproduction apparatus in the fifth example. 
[0456] Elements 501 through 542 are the same as 
those shown In Figure 68 In the third example. Unlike 

the reproduction apparatus shown in Figure 68, the re- 
production apparatus in this example does not have ref- 
erence time signal generation means 506 independent- 
ly, but each video decoder has reference time signal 
generation means. 

[0457] Reference numeral 561 represents a video de- 
coder for extending and reproducing compression video 
signal A, reference numeral 571 represents a video de- 
coder for extending and reproducing compression video 
signal B, and reference numeral 581 represents a video 
decoder for extending and reproducing compression 
video signal C. 

[0458] Figure 76 shows a structure of each of the vid- 
eo decoders 561 through 581 used in the fifth example. 
[0459] The video decoder includes VPTS detection 
means 901 for detecting a VPTS Indicating the repro- 
duction time of the video signal multiplexed as the com- 
pression video signal, video extension means 902 for 
extending the compression video stream, and video re- 
production timing control means 903 for comparing the 
reference time signal and the VPTS and skipping or re- 
peating the video reproduction on a frame-by-frame ba- 
sis when the comparison result exceeds the threshold 
value, and reference time signal generation means 904 
for generating the reference time signal. 
[0460] In the fifth example, the reference time signal 
of reference time signal generation means 904 included 
in each of the video decoders 561 through 581 is cor- 
rected using the APTS detected by the video decoder 
541. 

[0461 ] Since the reference time signals are corrected 
using the same APTS, the reference time signals gen- 
erated in the video decoders 561 through 581 show the 
same value after being corrected. 
[0462] After the correction using the APTS, as in the 
third example, when the difference between the refer- 
ence time signal and the values of VPTS detected by 
each video decoder exceeds the threshold value, the 
video reproduction timing control means of each video 
decoder performs correction by skipping or repeating 
the reproduction on a frame-by-frame basis so that dif- 
ference between the reference time signal and the 
VPTS does not exceed the threshold value. 
[0463] As described above, in the fifth example, the 
reference time signal generated in each video decoder 
is corrected with an APTS, and the video reproduction 
timing control means of each video decoder maintains 
the difference between each reference time signal and 
each VPTS to be equal to or less than the threshold val- 



ue. Thus, the pictures can be synchronized with one an- 
other. 

[0464] As in the third example, the audio signal and 
the video signal can be synchronized without providing 

5 any inconvenience in the audio output. 

[0465] In the fifth example, the reference time signals 
in the video decoders 561 through 581 are corrected us- 
ing the APTS detected by the audio decoder 541. The 
pictures can be reproduced in synchronization in asim- 

10 ilar manner by using one of the video decoders shown 
in Figure 73 in the fourth example and correcting the 
reference time signals of the other video decoders using 
the VPTS detected by the one video decoder. 

15 (Example 6) 

[0466] The sixth example relates to a reproduction ap- 
paratus for simultaneously reproducing two compres- 
sion video signals. The two compression video signals 
20 are obtained by dividing a signal into a right-eye video 
signal and a left-eye video signal and compressing the 
divided video signals. 

[0467] The overall structure of the apparatus is gen- 
erally similar to that of the optical disk reproduction ap- 
25 paratus shown In Figure 75 in the fifth example, but the 
reproduction apparatus in the sixth example includes 
two video decoders for extending compression video 
signals obtained after the division means 505 since two 
video signals are to be reproduced simultaneously. Fig- 
30 ure 77 shows a structure of one of the video decoders 
used in the sixth example, and Figure 78 shows a struc- 
ture of the other video decoder used in the sixth exam- 
ple. 

[0468] As shown in Figure 77, the video decoder in- 
35 eludes VPTS detection means 1001 for detecting a 
VPTS indicating the reproduction time of the video sig- 
nal multiplexed as the compression video signal, video 
extension means 1002 for extending the MPEG com- 
pression video stream, reference time signal generation 
40 means 1004 for generating a reference time signal, and 
video reproduction timing control means 1003 for com- 
paring the reference time signal and the VPTS and skip- 
ping or repeating the video reproduction on a frame-by- 
frame basis when the comparison result exceeds the 
45 threshold value and also for outputting a horizontal syn- 
chronization signal and a vertical synchronization signal 
for the picture reproduced. 

[0469] As shown in Figure 78, the other video decoder 
includes VPTS detection means 1101 for detecting a 
50 VPTS indicating the reproduction time of the video sig- 
nal multiplexed as the compression video signal, video 
extension means 1102 for extending the MPEG com- 
pression video stream, reference time signal generation 
means 1 1 04 for generating a reference time signal, and 
55 video reproduction timing control means 1003 for com- 
paring the reference time signal and the VPTS and skip- 
ping or repeating the video reproduction on a frame-by- 
frame basis when the comparison result exceeds the 
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threshold value, for outputting a horizontal synchroniza- 
tion signal and a vertical synchronization signal for the 
picture reproduced, and also reproducing the extended 
video signal in synchronization with the horizontal/ver- 
tical synchronization signals. 

[0470] The video decoders are connected to each 
other so that the horizontal synchronization signal and 
the vertical synchronization signal output from the video 
decoder in Figure 77 are sent to the video decoder in 
Figure 78. 

[0471] In the optical disk reproduction apparatus in 
the sixth example having the above-described structure, 
the reference time signal generated by each video de- 
coder is corrected with an ARTS, and the video repro- 
duction timing control means of each video decoder 
maintains the difference between each reference time 
signal and each VPTS to be equal to or less than the 
threshold value. Thus, the right-eye picture and the left- 
eye picture can be synchronized with one another on a 
frame-by-frame basis. By using the horizontal and ver- 
tical synchronization signals output by one of the video 
decoder as the horizontal and the vertical synchroniza- 
tion signals of the other video decoder, two pictures can 
be reproduced in synchronization on a pixel-by-pixel ba- 
sis. 

[0472] In the sixth example, compression video sig- 
nals obtained from a 3D video signal are used and di- 
vided into the right-eye and left-eye signals. Alternative- 
ly, for example, an original video signal having afirst res- 
olution is divided in a vertical and/or horizontal direction 
into at least two video signals including a first video sig- 
nal and a second video signal having a second resolu- 
tion which is lower than the first resolution. The resultant 
signals are compressed to be used. Thus, a plurality of 
video signals in synchronization with one another on a 
pixel-by-pixel basis can be obtained as from a 3D video 
signal. By synthesizing such resultant signals, the clear 
original video signal having the original resolution is re- 
produced. 

(Example 7) 

[0473] The seventh example relates to an optical disk 
reproduction apparatus for extending one compression 
video signal and two compression audio signals and re- 
producing the signals simultaneously. 
[0474] Figure 81 shows a data structure of the optical 
disk used in the seventh example. 
[0475] Two audio signals D and E are compressed to 
obtain compression audio streams D and E. A video sig- 
nal is compressed to obtain a compression video 
stream. 

[0476] The compression audio streams D and E and 
the compression video stream are packeted in units of 
2 kB into audio packets and video packets. A packet 
header of each packet includes a stream ID for indicat- 
ing which of the compression audio streams D and E 
and the compression video stream is stored, and the 



ARTS and VRTS. 

[0477] Figure 79 is a block diagram of the reproduc- 
tion apparatus in the sixth example. 
[0478] The reproduction apparatus has a generally 

5 similar structure to that in Figure 68. The audio decoder 
541 has the same structure as that shown in Figure 69, 
and the video decoder 531 has the same structure as 
that shown in Figure 65. The audio decoder 591 has the 
same structure as that shown in Figure 80. 

10 [0479] Reference numeral 590 represents a buffer 
memory for temporarily storing the compression audio 
signal like the buffer memory 540. Reference numeral 
592 represents a speaker for reproducing the audio sig- 
nal. 

15 [0480] Figure 80 shows a structure of the audio de- 
coder 591. The audio decoder 509 includes ARTS de- 
tection means 1201 for detecting an ARTS stored in a 
packet header of the audio packet, audio extension 
means 1202 for extending the compression audio 

20 stream, and audio reproduction timing control means 
1203 for comparing the reference time signal and the 
ARTS and skipping or repeating the audio reproduction 
on an audio frame-by-audio frame basis when the com- 
parison result exceeds the threshold value. 

25 [0481] A reproduction operation In the seventh exam- 
ple will be described. 

[0482] The operation until the signal read from the op- 
tical disk 501 is input to the division means 505 is similar 
to that in the other examples. 

30 [0483] The data read from the buffer memory 504 is 
divided by the division means 505 into a compression 
video signal, the compression audio signal D and the 
compression audio signal E, and output. The division 
means 505 identifies which of the compression video 

35 signal, the compression audio signal D and the com- 
pression audio signal E is stored in each packet with the 
packet ID in the packet header of the packeted data, 
and determines the destination based on the identifica- 
tion result. 

40 [0484] The divided compression video signal, the 
compression audio signal D and compression audio sig- 
nal are temporarily stored in buffer memories 530, 540 
and 590 respectively. 

[0485] The video decoders reads data from the buffer 
45 memory 530, extends the compression video signal and 
outputs the signal as a video signal to a monitor 532. 
The audio decoders 541 and 591 read data from the 
buffer memories 540 and 590, extend the compression 
audio signals and output the signals as audio signals 
50 through the speakers 542 and 592. 

[0486] The reference time signal generated by the ref- 
erence time signal generation means 506 is corrected 
by an ARTS#D detected by the audio decoder 541. 
[0487] In the audio decoder 591, an ARTS#E is de- 
55 tected by the ARTS detection means 1 201 and the com- 
pression audio signal E is extended by the audio exten- 
sion means 1202. The audio reproduction timing control 
means 1203 receives the extended audio signal output 
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from the audio extension means 1202, the reference 
time signal, and the APTS#E from the APIS detection 
means 1201, compares the reference time signal and 
the APTS#E. When the difference between the refer- 
ence time signal and the APTS#E exceeds the threshold 
value, the audio reproduction timing control means 1 203 
controls the audio reproduction timing so that the differ- 
ence is equal to or less than the threshold value. 
[0488] In the seventh example, 32 msec is used as 
the threshold value. The video reproduction timing con- 
trol means 1203 performs the following. 

(reference time signal-APTS#E)>32 msec.:1 audio 
frame is skipped. 

(reference time signal-APTS#E)<-32 msec.:1 audio 
frame is repeated. 

[0489] The operation of the video decoder 531 for ex- 
tending the compression video signal and correction 
performed when the difference between the reference 
time signal and the VPTS exceeds the threshold value 
are similar to those in the second example. 
[0490] In the seventh example, due to the precision 
error of the crystal oscillator used in the reference time 
signal generation means 506, the video decoder 531, 
and the audio decoders 541 and 591 ; the audio decod- 
ers 541 and 591 are slower and the video decoder 531 
is faster in terms of extension and reproduction with re- 
spect to the reference time signal. Unless reproduction 
timing is corrected, the reproduced video signals are out 
of synchronization. 

[0491] Figure 82 is a timing diagram of video repro- 
duction in the seventh example. Part (a) of Figure 82 
shows the APTS#D with respect to reproduction time t. 
Part (b) shows the reference time signal, part (c) shows 
APTS#E, at which the compression audio signal E to be 
extended by the audio decoder 531 is to be reproduced, 
and part (d) shows the VPTS, at the compression video 
signal to be extended by the video decoder 531 is to be 
reproduced. The reference time signal is corrected us- 
ing the APTS#D when APTS#D shows ta3 and ta4. The 
reference time signal is reset to taS and ta4 at the re- 
spective time. 

[0492] The audio decoder 591 continues extension 
and reproduction of the compression audio signal E, and 
the difference between the VPTS#E and the reference 
time signal exceeds 32 msec, as the threshold value at 
T10. Accordingly, the video reproduction timing control 
means 1203 of the audio decoder 591 skips one audio 
frame which is originally to be reproduced to correct the 
reproduction timing so that the difference between the 
VPTS#E and the reference time signal is equal to or less 
than the threshold value. 

[0493] The difference between the VPTS and the ref- 
erence time signal exceeds -33 msec, as the threshold 
value at T11 and T12. Accordingly, the video reproduc- 
tion timing control means of the video decoder 531 re- 
produces one frame in repetition which has been al- 



ready reproduced at the respective time to correct the 
reproduction timing so that the difference between the 
VPTS and the reference time signal is equal to or less 
than the threshold value. 

5 [0494] As described above, in the seventh example, 
when the difference between the reference time signal 
and the VPTS#E detected by the audio decoder 591 ex- 
ceeds the threshold value, the video reproduction timing 
control means of the audio decoder performs correction 

10 so that difference between the reference time signal and 
the APTS#E does not exceed the threshold value. In this 
manner, each audio signal and the picture can be syn- 
chronized with one another. 



[0495] In the eighth example, the clock for performing 
extension is changed for audio reproduction control. 
[0496] The overall structure and operation of the re- 
production apparatus in the eighth example are gener- 
ally similar to those of the optical disk reproduction ap- 
paratus in the seventh example, but the operation of au- 
dio reproduction timing control performed when the ref- 
erence time signal and the APTS#E exceeds the thresh- 
old value is different from that of the seventh example. 
With reference to Figure 83 and 84, audio reproduction 
timing control used in the eighth example will be de- 
scribed. 

[0497] Figure 83 shows an operation when the differ- 
ence between the APTS#E and the reference timing sig- 
nal exceeds 32 msec, which is the threshold for the au- 
dio reproduction. Part (a) of Figure 83 shows the refer- 
ence time signal with respect to reproduction time t. Part 
(b) shows the APTS#E, and part (c) shows the clock fre- 
quency at which the audio decoder 591 performs exten- 
sion and reproduction. Ordinary extension and repro- 
duction are performed by clock fO having a frequency 
which is 384 times the sampling frequency fs of the au- 
dio signal. The difference between the APTS#E and the 
reference time signal exceeds 32 msec, at time T1 1 , and 
accordingly, audio reproduction control means switches 
the clock fO to f 1 . The frequency of clock f1 is higher by 
10% than the frequency of clock fO. Extension per- 
formed with clock f 1 proceeds faster than extension per- 
formed with clock fO by 1 0%. With clock f1 , the extension 
is performed for 320 msec, from the point where the dif- 
ference between the APTS#E and the reference time 
signal exceeds 32 msec, which is the threshold value. 
Thus, the reproduction timing is corrected so that the 
difference between the APTS#E and the reference time 
signal is equal to or less than the threshold value. 
[0498] Figure 84 shows an operation when the differ- 
ence between the APTS#E and the reference timing sig- 
nal exceeds -32 msec, which is the threshold for the au- 
dio reproduction. Part (a) of Figure 83 shows the refer- 
ence time signal with respect to reproduction time t. Part 
(b) shows the APTS#E, and part (c) shows the clock fre- 
quency at which the audio decoder 591 performs exten- 
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sion and reproduction. 
[0499] The difference between the APTS#E and the 
reference time signal exceeds -32 msec, at time T12, 
and accordingly, audio reproduction control means 
switches the clock fO to f2. The frequency of clock f2 is 5 
lower by 1 0% than the frequency of clock fO. Extension 
performed with clock f2 proceeds more slowly than ex- 
tension performed with clock fO by 1 0%. With clock f2, 
the extension is performed for 320 msec, from the point 
where the difference between the APTS#E and the ref- io 
erence time signal exceeds -32 msec, which is the 
threshold value. Thus, the reproduction timing is cor- 
rected so that the difference between the APTS#E and 
the reference time signal is equal to or less than the 
threshold value. 15 
[0500] As described above, when the difference be- 
tween the APTS#E and the reference time signal ex- 
ceeds the threshold value for the audio reproduction, the 
clock by which the signal is extended is changed so that 
the extension is performed at a higher speed or lower 20 
speed than the normal speed. By such an operation, the 
reproduction timing is controlled so that the difference 
between the APTS#E and the reference time signal is 
equal to or less than the threshold value. Thus, the audio 
signals and the video signal can be reproduced in syn- 25 
chronization with no unnaturalness in the audio output. 
[0501] In the eighth example, the frequency of the 
clock is changed by 10%. Needless to say, a more nat- 
ural audio signal is obtained by reducing the clock less 
or gradually. 30 
[0502] In the seventh and eighth examples, the refer- 
ence time signal is corrected using the APTS#D. Alter- 
natively, the video decoder shown in Figure 73 can be 
used, in which case the VPTS output from the video de- 
coder can be used for correction. 35 
[0503] The present invention has been described by 
way of specific examples. 

[0504] The comparison between the reference time 

signal and the VPTS or APTS, control of the reproduc- 
tion time, correction of the reproduction timing can be 40 
performed by a microcomputer which controls the en- 
tirety of the reproduction apparatus. 
[0505] In the above examples, the present invention 
is applied to optical disk reproduction devices. The 
present invention is also applicable to a reproduction ap- 45 
paratus for extending signals supplied through commu- 
nication networks and digital satellite broadcasting as 
compression signals. 

INDUSTRIAL APPLICABILITY 50 

[0506] A basic video signal and an interpolation signal 
are divided into frames each having 1 GOP or more and 
subjected to interleaving alternately to be recorded on 
the optical disk as interleave blocks 54 and 55. From 55 
such an optical disk, a progressive/3D reproduction ap- 
paratus reproduces both information in the interleave 
block for the odd field (right eye) and information in the 
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interleave block for the even field (left eye). Thus, a pro- 
gressive/3D picture is obtained. A non-progressive/3D 
reproduction apparatus reproduces information in the 
interleave block of only odd field (right eye) or even field 
(left eye) by track jump. Thus, a complete two-dimen- 
sional picture is obtained. Thus, compatibility is realized. 
[0507] Especially, a progressive/3D picture arrange- 
ment information file and a progressive/3D picture iden- 
tifier are recorded on the optical disk. Accordingly, the 
location of the progressive/SD is easily determined. 
Therefore, two ordinary interlace signals can be made 
into a progressive signal. Furthermore, it can be avoided 
that pictures for the right eye and left eye of different 
contents are output on the 3D TV. 
[0508] In a 3D reproduction apparatus, a pointer used 
for two-dimensional display is used when an 3D identi- 
fier is available to change the access process. Thus, 3D 
pictures can be continuously displayed. Moreover, a 3D 
reproduction apparatus is realized without changing the 
two-dimensional format. 

[0509] According to the synchronization method of 
the present invention, a plurality of video signals or a 
plurality of audio signals to be simultaneously repro- 
duced are extended in synchronization for reproduction. 
[0510] In the embodiment where a horizontal syn- 
chronization signal and a vertical synchronization signal 
which are output from one video decoder are used as 
the horizontal synchronization signal and the vertical 
synchronization signal of another video decoder, syn- 
chronization on a pixel-by-pixel basis is realized even 
when, for example, a plurality of compression video sig- 
nals are extended and the extended signals are synthe- 
sized into a 3D picture or a high resolution picture. 
[051 1] In a reproduction apparatus in which the refer- 
ence time signal is corrected using an APTS detected 
by an audio decoder and the video output timing is con- 
trolled so that the VPTS matches the corrected refer- 
ence time signal, an audio signal and a plurality of video 
signals are synchronized for reproduction with no un- 
naturalness in the audio output. 

[0512] In a reproduction apparatus in which the audio 
output timing is controlled by changing an extension 
clock, audio and video signals are synchronized for re- 
production with no unnaturalness in the audio output 
with no interruption or pause in the audio signal. 



Claims 

1. An optical disk reproduction apparatus for repro- 
ducing data from an optical disk, in which the data 
on the disk includes: 

a first video stream corresponding to a first sig- 
nal source, the first video stream being record- 
ed on the disk as a plurality of first interleave 
units (6), each interleave unit including a plu- 
rality of frames (5) from the first video stream 



EP 0 944 269 B1 



41 



81 



EP 0 944 269 B1 



82 



a simultaneous second video stream corre- 
sponding to a second signal source, the second 
video stream being recorded on tlie disk as a 
plurality of second interleave units (8), each in- 
terleave unit including a plurality of frames (7) 5 
from the second video stream, 
first time information (VPTS) associated with 
the first video stream and related to reproduc- 
tion timing of the first video stream, 
second time information (VPTS) associated io 
with the second video stream and related to re- 
production timing of the second video stream 
in order to enable an output substantially simul- 
taneous with the first stream, 

15 

wherein the first and second interleave units 
are recorded in a prescribed order; the optical disk 
reproduction apparatus comprising: 

a reproduction section (24) for reproducing a 20 
signal recorded on the optical disk; 
a division section (25) for dividing the repro- 
duced signal into reproduced first interleaved 
units representing the first video stream, and 
reproduced second interleave units represent- 25 
ing the second video stream; 
a decoding section (16) for decoding the first 
interleave units and the second interleave 
units; and 

an output section (29-31) for outputting a de- so 
coded first interleave unit and a decoded sec- 
ond interleave unit substantially simultaneously 
at a timing defined by the first time information 
for the first interleave unit and by the second 
time information for the second interleave unit. 35 



a three-dimensional video signal includes a 

right-eye signal and a left-eye signal, 

the first video stream represents the right-eye 

signal, 

the second video stream represents the left- 
eye signal, and 

the synthesis section (36; 90) synthesizes the 
decoded first interleave unit and the decoded 
second interleave unit, thus generating the 
three-dimensional video signal. 

5. An optical disk reproduction apparatus according to 

claim 2, wherein the synthesis section (90) per- 
forms a prescribed first calculation to the first inter- 
leave unit and the second interleave unit, performs 
a prescribed second calculation to the first inter- 
leave unit and the second interleave unit, and syn- 
thesizes a result of the prescribed first calculation 
and a result of the prescribed second calculation, 
thus generating a synthesis signal. 

6. An optical disk reproduction apparatus according to 
claim 5, wherein the prescribed first calculation in- 
cludes a sum calculation of the first interleave unit 
and the second interleave unit, and the prescribed 
second calculation includes a difference calculation 
of the first interleave unit and the second interleave 
unit. 

7. An optical disk reproduction apparatus according to 
claim 6, wherein the first calculation further includes 
a calculation of adding a first value to a result of the 
sum calculation, and the second calculation further 
includes a calculation of adding a second value to 
a result of the difference calculation. 



2. An optical disk reproduction apparatus according to 
claim 1 , further comprising a synthesis section (36; 
90) for synthesizing the decoded first interleave unit 
and the decoded second interleave unit. 

3. An optical disk reproduction apparatus according to 
claim 2, wherein: 

a high resolution video signal includes a low 
resolution component and a high resolution 

component, 

the first video stream represents the low reso- 
lution component, 

the second video stream represents the high 
resolution component, and 
the synthesis section (36; 90) synthesizes the 
decoded interleave unit and the decoded sec- 
ond interleave unit to generate the high resolu- 
tion video signal. 

4. An optical disk reproduction apparatus according to 
claim 2, wherein: 



8. An optical disk reproduction apparatus according to 
claim 6, wherein the synthesis section assigns the 
result of the first calculation to picture data of an S'th 

40 line and assigns the result of the second calculation 
to picture data of an (S+1 )th line, and S is an integer. 

9. An optical disk reproduction apparatus according to 
claim 8, for reproducing an optical disk obtained by 

45 performing a first division calculation and a second 
division calculation on a P'th frame of an input video 
signal using video data of at least a 2Q'th line and 
a (2Q+1 )th line of the input video signal, locating a 
result of the first division calculation in a 2Q'th line 

50 of the first video stream, locating a result of the sec- 
ond division calculation in a 2Q'th line of the second 
video stream, performing the first division calcula- 
tion and the second division calculation on a (P+1) 
th frame of the input video signal using video data 

55 of at least the 2Q'th line and the (2Q+1 )th line of the 
input video signal, locating a result of the first divi- 
sion calculation in a (2Q+1)th line of the first video 
stream, and locating a result of the second division 
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calculation in a (2Q+1)th line of the second video 
stream, 

wherein the synthesis section performs the 
sum calculation and the difference calculation of a 
video signal of a 2Q'th or a 2(Q+1)th line of a de- 5 
coding signal of the first video stream and a video 
signal of the 2Q'th or the (2Q+1 )th line of the second 
video stream, thus generating a synthesis signal 
which has a result of the sum calculation as a video 
signal of a 2R'th line and a result of the difference io 
calculation as a video signal of a (2R+1 )th line; and 
R and Q are each an integer, and R has a specific 
relationship with Q. 

10. An optical disk reproduction apparatus according to 15 
claim 6, wherein the synthesis section generates a 
synthesis signal using color information of the first 
video stream but without using color information of 

the second video stream. 

20 

1 1 . An optical disk reproduction apparatus according to 
claim 6, wherein: 



12. An optical disk reproduction apparatus according to 

claim 5, wherein: 35 

a high resolution video signal includes a low 
resolution component and a high resolution 

component, 

the first video stream represents the low reso- 40 
lution component, 

the second video stream represents the high 
resolution component, and 
the synthesis section generates a synthesis 
signal using color information of the first video ^5 
stream but without using color information of 
the second video stream. 

13. An optical disk reproduction apparatus according to 
claim 5, wherein: 50 

a high resolution video signal includes a low 
resolution component and a high resolution 
component, 

the first video stream represents the low reso- 55 
lution component, 

the second video stream represents the high 
resolution component, and 



the synthesis section alters a calculation pa- 
rameter in accordance with division information 
which represents a division parameter when 
the high resolution signal is separated from the 
low resolution signal, the division information 
being reproduced from the optical disk. 

14. An optical disk reproduction apparatus according to 
claim 13, wherein a filter constant is used as the 
calculation parameter. 

15. An optical disk reproduction apparatus according to 
claim 5, wherein the synthesis section synthesizes 
the result of the prescribed first calculation and the 
result of the prescribed second calculation in a ver- 
tical direction. 

16. An optical disk reproduction apparatus according to 
claim 5, wherein the synthesis section synthesizes 
the result of the prescribed first calculation and the 
result of the prescribed second calculation in a hor- 
izontal direction. 

17. An optical disk reproduction apparatus according to 
claim 5, wherein the synthesis section transforms 
the synthesis signal into a progressive signal. 

18. An optical disk reproduction apparatus according to 
claim 2, wherein the decoding section performs de- 
coding using a motion compensation signal of the 
first video stream as a motion compensation signal 
of the second video stream. 

19. An optical disk reproduction apparatus according to 
claim 2, further comprising video identification 
means for identifying identification information (61) 
which indicates that a high resolution video signal 
or a three-dimensional video signal are recorded, 
wherein: 

when the video identification means identifies 
the identification information (61), the optical 
disk reproduction apparatus (24) optionally re- 
produces both the first interleave unit and the 
second interleave unit, and 
the decoding section (16) and the synthesis 
section (36; 90) respectively decodes and syn- 
thesizes the high resolution video signal and/or 
the three-dimensional video signal. 

20. An optical disk reproduction apparatus according to 

claim 19, wherein, when the video identification 
means does not reproduce the identification infor- 
mation, the optical disk reproduction apparatus op- 
tionally reproduces only the first interleave unit. 

21. An optical disk reproduction apparatus according to 
claim 20, wherein, when the video identification 



the high resolution video signal includes a low 
resolution component and a high resolution 25 

component, and 

the synthesis section transforms a parameter 
of the sum calculation and the difference calcu- 
lation based on filter identification information 
which represents a division filter parameter of 30 
the high resolution component and the low res- 
olution component. 
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means does not reproduce the identification infor- 
mation, the optical disk reproduction apparatus op- 
tionally reproduces only the first interleave unit and 
outputs the first interleave unit with the number of 
scanning lines of the first signal source being in- 5 
creased. 

22. An optical disk reproduction apparatus according to 
claim 1 , for reproducing an optical disk having first 
reproduction information indicating that information io 
for reproducing the first interleave unit is present 
and information for reproducing the second inter- 
leave unit is absent, second reproduction informa- 
tion indicating that information for reproducing the 
first interleave unit and information for reproducing 15 
the second interleave unit are both present, identi- 
fication information indicating that the first repro- 
duction information is valid, and high resolution vid- 
eo signal/three-dimensional video signal recording 
identification information indicating that high reso- 20 
lution or three-dimensional video signal is divided 
into the first video stream and the second video 
stream, 

wherein, when the high resolution video sig- 
nal/three-dimensional video signal recording iden- 25 
tification information is detected, the optical disk re- 
production apparatus optionally reproduces both 
the first interleave unit and the second interleave 
unit in accordance with the second reproduction in- 
formation. 30 

23. An optical disk reproduction apparatus according to 
claim 22, wherein the optical disk reproduction ap- 
paratus reproduces the second reproduction infor- 
mation to acquire starting position information of an 35 
immediately subsequent interleave unit of a specific 
interleave unit in each video stream, and thus re- 
produces both the first interleave unit and the sec- 
ond interleave unit. 

40 

24. An optical disk reproduction apparatus according to 
claim 22, wherein, when the high resolution video 
signal/three-dimensional video signal recording 
identification information is not detected, the optical 
disk reproduction apparatus reproduces the first in- ^5 
terleave unit in accordance with the first reproduc- 
tion information. 

25. An optical disk reproduction apparatus according to 
claim 1 , wherein the optical disk stores n pieces of 50 
video streams respectively corresponding to n piec- 
es of signal sources, and 
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an integer of two or more. 

26. An optical disk reproduction apparatus according to 
claim 25, wherein the division section includes a 
buffer section for buffering the i pieces of video 
streams, and the buffer section has a total capacity 
of 1102x(i-1) kbyte or more. 

27. An optical disk reproduction apparatus according to 
claim 26, wherein i=2. 

28. An optical disk reproduction apparatus according to 
claim 1 , wherein at least the first video stream and 
the second video stream are decoded simultane- 
ously, and a one-screen video signal having the first 
video stream located on a first area and the second 
video stream located on a second area is output. 

29. An optical disk reproduction apparatus according to 
claim 28, wherein the first area and the second area 
are different from each other in a horizontal direc- 
tion. 

30. An optical disk reproduction apparatus according to 
claim 29, wherein the synthesis section includes a 
line memory (28c). 

31. An optical disk reproduction apparatus according to 
claim 28, wherein information displayed on the first 
area is enlarged or reduced in accordance with an 
externally input instruction signal. 

32. An optical disk reproduction apparatus according to 
claim 31, wherein the synthesis section includes a 
frame memory. 

33. An optical disk reproduction apparatus according to 
claim 31 , wherein the first area is enlarged and the 

second area is reduced in accordance with an ex- 
ternally input instruction signal. 

34. An optical disk reproduction apparatus according to 
claim 28, wherein a sub picture of either one of the 
first video stream and the second video stream is 
displayed. 

35. An optical disk reproduction. apparatus according to 
claim 28, wherein a frame memory (28d) is used to 
continuously display the first video stream on the 
first area, n pieces of display areas are provided to 
discontinuously display an n'th stream in an n'th ar- 
ea, and n is an integer of one or more. 

36. An optical disk reproduction apparatus according to 
claim 28, wherein only an audio signal of the first 
video stream is output. 

37. An optical disk reproduction apparatus according to 



the optical disk reproduction apparatus further 
comprises a selection section for selecting i 55 
pieces of video streams including the first video 
stream and the second video stream from the 
n pieces of video streams, and n and i are each 



EP 0 944 269 B1 



44 



87 



EP 0 944 269 B1 



88 



claim 28, wherein an audio signal of the first video 
stream and an audio signal of the second video 
stream are output, and the audio level of the second 
video stream is lowered. 

38. An optical disk reproduction apparatus according to 
claim 1 , wherein the output section outputs the first 
video stream as a right-eye signal and the second 
video stream as a left-eye signal. 

39. An optical disk reproduction apparatus according to 
claim 38, wherein the output section outputs the first 
video stream to a right-eye video output section and 
the second video stream to a left-eye video output 
section. 

40. An optical disk reproduction apparatus according to 
claim 39, wherein the output section outputs a syn- 
chronization signal for three-dimensional specta- 
cles, the synchronization signal including an identi- 
fication signal of the left-eye signal and the right- 
eye signal. 

41 . An optical disk reproduction apparatus according to 
claim 39, wherein the output section outputs the 
three-dimensional video only when a three-dimen- 
sional video output instruction is issued. 

42. An optical disk reproduction apparatus according to 
claim 39, wherein, while an area storing a three-di- 
mensional video signal is reproduced, the output 
section outputs a display to a display section that 
the three-dimensional video signal is being repro- 
duced. 

43. An optical disk reproduction apparatus according to 
claim 38, wherein the output section includes a mix- 
ture synthesis section for synchronizing the time in- 
formation of the first video stream and the time in- 
formation of the second video stream, mixes the 
first and second video streams on a field-by-field 
basis or on a frame-by-frame basis, and outputs the 
first and second video streams alternately. 

44. An optical disk reproduction apparatus according to 
claim 43, wherein the output section includes a 
three-dimensional switch signal section (20) for out- 
putting a signal for switching the left-eye signal and 
the right-eye signal. 

45. An optical disk reproduction apparatus according to 

claim 43, wherein the mixture synthesis section 
identifies the signal is a three-dimensional video 
signal and mixes the first video stream and the sec- 
ond video stream only when a three-dimensional 
video output instruction is issued. 

46. An optical disk reproduction apparatus according to 



claim 43, wherein, when a non three-dimensional 
video signal is output while an area storing a three- 
dimensional video signal is reproduced, the output 
section provides an output video signal with a dis- 
5 play that the three-dimensional video signal is being 
reproduced. 

47. An optical disk reproduction apparatus according to 
claim 38, wherein, when a non three-dimensional 

10 video signal is output while an area storing a three- 
dimensional video signal is reproduced, the output 
section provides an output video signal with a dis- 
play that the three-dimensional video signal is being 
reproduced. 

15 

48. An optical disk reproduction apparatus according to 
claim 2, for receiving a compressed video stream 
obtained by compressing each of a plurality of video 
signals to be reproduced in synchronization and a 

20 plurality of compressed video signals obtained by 
multiplexing video reproduction time information in- 
dicating the time to reproduce the video signal and 
then performing extension and reproduction, the 
optical disk reproduction apparatus further compris- 
es ing: 

reference time signal generation means for 

generating a reference time signal; and 

a plurality of video extension reproduction 

30 means (1 6) for extending the compressed vid- 

eo stream and controlling the reproduction time 
of the video signal which has been extended in 
accordance with the difference between the ref- 
erence time signal and the video reproduction 

35 time information, 

wherein the reference time signals of the plu- 
rality of video extension reproduction means (16) 
are compensated for at substantially the same time 
40 using same information. 

49. An optical disk reproduction apparatus according to 
claim 48, further comprising at least one audio sig- 
nal extension reproduction means (32) for receiving 

45 a compressed audio stream obtained by compress- 
ing an audio signal to be reproduced in synchroni- 
zation with the video signals and at least one com- 
pressed audio signal obtained by multiplexing audio 
reproduction time information (APIS) indicating the 

50 time to reproduce the audio signal, then extending 
the compressed audio stream, and outputting the 
audio reproduction time information, 

wherein the reference time signal (STC) is 
compensated for by using the audio reproduction 

55 time information (ARTS) output by the audio exten- 
sion reproduction means. 

50. An optical disk reproduction apparatus according to 
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cal disk represents the high resolution compo- 
nent. 

55. An optical disk according to claim 54, wherein: 

5 

the low resolution component of the first video 
stream recorded on the optical disk is generat- 
ed by a sum calculation of specific two or more 
signals of the high resolution signal, and 
10 the high resolution component of the second 

video stream recorded on the optical disk is 
generated by a difference calculation of specific 
two or more signals of the high resolution sig- 
nal. 

15 

56. An optical disk according to claim 55, wherein the 
low resolution component of the first video stream 
recorded on the optical disk and the high resolution 
component of the second video stream recorded on 

20 the optical disk are generated as a result of division 
performed in a vertical direction by video signal di- 
vision means. 



claim 48, wherein at least one of the plurality of vid- 
eo extension reproduction means outputs video re- 
production time information, and the reference time 
signal is compensated for by using the video repro- 
duction time information output by at least one of 
the plurality of the video extension reproduction 
means. 

51 . An optical disk reproduction apparatus according to 
claim 48, wherein the video extension reproduction 
means skip-reproduce or repeat-reproduce a frame 
of the video signal to control the reproduction time. 

52. An optical disk reproduction apparatus according to 
claim 48, wherein at least one of the plurality of the 
video extension reproduction means outputs a hor- 
izontal synchronization signal and a vertical syn- 
chronization signal of the video signal, thus to syn- 
chronize video reproduction performed by another 
video extension reproduction means to the horizon- 
tal synchronization signal and the vertical synchro- 
nization signal. 

53. An optical disk having recorded thereon: 

a first video stream corresponding to a first sig- 
nal source, the first video stream being record- 
ed on the disk as a plurality of first interleave 
units (6), each interleave unit including a plu- 
rality of frames (5) from the first video stream, 
a simultaneous second video stream corre- 
sponding to a second signal source, the second 
video stream being recorded on the disk as a 
plurality of second interleave units (8), each in- 
terleave unit including a plurality of frames (7) 
from the second video stream, 
first time information (VPTS) associated with 
the first video stream and related to reproduc- 
tion timing of the first video stream, 
second time information (VPTS) associated 
with the second video stream and related to re- 
production timing of the second video stream, 
in order to enable an output from a reproducing 
device substantially simultaneous with the first 
stream, 



57. An optical disk according to claim 56, wherein: 

25 

the first video stream has, in a2Q'th line, a re- 
sult of a first division calculation performed on 
a P'th frame of an input video signal using video 
data of at least a 2Q'th line and a (2Q+1 )th line 

30 of the input video signal, 

the second video stream has, in a 2Q'th line, a 
result of a second division calculation per- 
formed on a P'th frame of the input video signal 
using video data of at least a 2Q'th line and a 

35 (2Q+1 )th line of the input video signal, 

the first video stream has, in a (2Q+1 )th line, a 
result of the first division calculation performed 
on a (P+1)th frame of the input video signal, 
the second video stream has, in a (2Q+1)th 

40 line, a result of the second division calculation 

performed on a (P+1 )th frame of the input video 
signal, and 

P and Q are each an integer. 



45 58. An optical disk according to claim 54, wherein the 
low resolution component of the first video stream 
recorded on the optical disk and the high resolution 
component of the second video stream recorded on 
the optical disk are generated as a result of division 

50 performed in a vertical direction by video signal di- 
vision means. 

59. An optical disk according to claim 54, wherein the 
first video stream recorded on the optical disk and 
55 the second video stream recorded on the optical 
disk are generated by dividing a high resolution vid- 
eo signal in a horizontal direction by video signal 
division means, so that the first video stream has a 



wherein the first and second interleave units 
are recorded in a prescribed order. 

54. An optical disk according to claim 53, wherein: 

a high resolution video signal includes a low 
resolution component and a high resolution 
component, 

the first video stream recorded on the optical 
disk represents the low resolution component, 
and 

the second video stream recorded on the opti- 
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horizontal low resolution component and the sec- 
ond video stream has horizontal high resolution 
component. 

60. An optical disk according to claim 59, on which over- 
lapping field or frame signals are recorded in a video 
signal in an abbreviated encoded state, and an 
identifier is recorded indicating the abbreviated field 
or frame signal. 

61 . An optical disk according to claim 54, on which iden- 
tification information is recorded indicating a calcu- 
lation parameter used for the division calculation for 
dividing a video signal. 

62. An optical disk according to claim 54, wherein mo- 
tion vector information of a video encoding signal of 
the first video stream and motion vector information 
of a video encoding signal of the second video 
stream have an identical value. 

63. An optical disk according to claim 53, on which at 
least the first video stream and the second video 
stream are recorded while being encoded by a sub- 
stantially identical signal format. 

64. An optical disk according to claim 63, wherein the 
substantially identical signal format is obtained by 
encoding an NTSC, PAL or SECAM signal. 

65. An optical disk according to claim 53, where inter- 
leave units corresponding to each of first through 
m'th streams are 1st through m'th interleave units, 
the optical disk has: 

first reproduction information including infor- 
mation for reproducing the first interleave unit 
but excluding information for reproducing the 

second interleave unit; 

second reproduction information including both 
information for reproducing the first interleave 
unit and information for reproducing the second 
interleave units; and 

an identifier for making the second reproduc- 
tion information valid. 

66. An optical disk according to claim 65, wherein re- 
production information of one interleave unit in- 
cludes leading position information of another inter- 
leave unit, wherein the another interleave unit be- 
longs to the same stream as the one interleave unit 
and is the next closest interleave unit to the one in- 
terleave unit among interleave units having time in- 
formation. 

67. An optical disk according to claim 66, on which re- 
production information of the first interleave unit in 
a first table is recorded as the first reproduction in- 



formation, reproduction information of the first inter- 
leave unit and the second interleave unit in a sec- 
ond table is recorded as the second reproduction 
information, and an identifier is recorded indicating 
5 that the first table is valid. 

68. An optical disk according to claim 67, on which a 
table for seamless reproduction is recorded as the 
first table, a table for non-seamless reproduction is 

10 recorded as the second table, and an identifier is 
recorded indicating the seamless reproduction. 

69. An optical disk according to claim 53, wherein an 
encoded video signal for a right-eye signal of a 

15 three-dimensional video signal is used as at least 
the first video stream, and an encoded video signal 
for a left-eye signal of the three-dimensional video 
signal is used as at least the second video stream, 
an identifier being recorded on the optical disk indi- 

20 eating a recording area where the three-dimension- 
al video signal is recorded. 

70. An optical disk according to claim 53, wherein an 
encoded video signal for a low resolution compe- 
ls nent of a high resolution video signal is used as at 

least the first video stream, and an encoded video 
signal for a high resolution component of a high res- 
olution video signal is used as at least the second 
video stream, an identifier being recorded on the 
30 optical disk indicating a recording area where the 
high resolution video signal is recorded. 

71 . An optical disc recording apparatus (2) for recording 
a prescribed signal on an optical disc, wherein the 

35 prescribed signal includes a first video stream cor- 
responding to a first signal source, and a simulta- 
neous second video stream corresponding to a sec- 
ond signal source, the apparatus comprising: 

40 means for recording the first video stream on 

the disk as a plurality of first interleave units (6), 
each interleave unit including a plurality of 
frames (5) from the first video stream; 
means for recording the second video stream 
45 on the disk as a plurality of second interleave 

units (8), each interleave unit including a plu- 
rality of frames (7) from the second video 
stream; 

means for recording first time information 
50 (VPTS) associated with the first video stream 

and related to reproduction timing of the first 

video stream, and 

means for recording second time information 
(VPTS) associated with the second video 
55 stream and related to reproduction timing of the 

second video stream, in order to enable an out- 
put from a reproducing device substantially si- 
multaneous, with the first stream; 
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wherein the first and second interleave units 
are recorded in a prescribed order. 

72. An optical disk recording apparatus according to 
claim 71, further comprising video signal division 
means (38) for dividing a high resolution video sig- 
nal into a low resolution component and a high res- 
olution component, wherein: 

the first video stream recorded on the optical 
disk represents the low resolution component, 
and 

the second video stream recorded on the opti- 
cal disk represents the high resolution compo- 
nent. 

73. An optical disk recording apparatus according to 
claim 72, wherein the video signal division means 
(38) generates the low resolution component by a 
sum calculation of specific two or more signals of 
the high resolution video signal and generates the 
high resolution component by a difference calcula- 
tion of specific two or more signals of the high res- 
olution video signal. 

74. An optical disk recording apparatus according to 
claim 73, wherein the video signal division means 
(38) divides the video signal into a vertical low res- 
olution component and a vertical high resolution 
component. 

75. An optical disk recording apparatus according to 
claim 74, wherein the video signal division means 
(38) locates: 

a result of a first division calculation performed 
on a P'th frame of an input video signal using 
video data of at least a 2Q'th line and a (2Q+1 ) 
th line of the input video signal in a2Q'th line of 
the first video stream, 

a result of a second division calculation per- 
formed on a P'th frame of the input video signal 
using video data of at least a 2Q'th line and a 
(2Q+1 )th line of the input video signal in a2Q'th 
line of the second video stream, 
a result of the first division calculation per- 
formed on a (P+1)th frame of the input video 
signal in a (2Q+1)th line of the first video 
stream, and 

a result of the second division calculation per- 
formed on a (P+1)th frame of the input video 
signal in a (2Q+1)th line of the second video 
stream, 

P and Q being each an integer. 

76. An optical disk recording apparatus according to 
claim 72, wherein the video signal division means 
divides the high resolution video signal into a verti- 



cal low resolution component and a vertical high 
resolution component. 

77. An optical disk recording apparatus according to 
5 claim 72, wherein the video signal division means 

divides the high resolution video signal into the first 
video stream having a horizontal low resolution 
component and the second video stream having a 
horizontal high resolution component. 

10 

78. An optical disk recording apparatus according to 
claim 77, wherein overlapping field or frame signals 
in a video signal are recorded in an abbreviated en- 
coded state, and the optical disk recording appara- 

15 tus records an identifier indicating the abbreviated 
field or frame signal. 

79. An optical disk recording apparatus according to 
claim 72, wherein the apparatus records identifica- 

20 tion information indicating a calculation paremeter 
(144) used for the division calculation for dividing a 
video signal. 

80. An optical disk recording apparatus according to 
25 claim 72, wherein a motion vector detection section 

of a video encoding section uses a motion vector 
detection signal of one of the streams to encode the 
other stream. 

30 81. An optical disk recording apparatus according to 
claim 72, wherein at least the first video stream and 
the second video stream are encoded by a substan- 
tially identical signal format. 

35 82. An optical disk recording apparatus according to 
claim 81, wherein the substantially identical signal 
format is obtained by encoding an NTSC, PAL or 
SECAM signal. 

40 83. An optical disk recording apparatus according to 
claim 71 , wherein interleave units corresponding to 
each of first through m'th streams are 1st through 
m'th interleave units, the optical disk recording ap- 
paratus records: 

45 

first reproduction information including infor- 
mation for reproducing the first interleave unit 
but excluding information for reproducing the 
second interleave unit; 
50 second reproduction information including both 

information for reproducing the first interleave 
unit and information for reproducing the second 
interleave units; and 

an identifier for making the second reproduc- 
es tion information valid. 

84. An optical disk recording apparatus according to 
claim 83, wherein reproduction information of one 
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interleave unit includes leading position information 
of another interleave unit, wherein the another in- 
terleave unit belongs to the same stream as the one 
interleave unit and is the next closest interleave unit 
to the one interleave unit among interleave units 5 
having time information. 

85. An optical disk recording apparatus according to 
claim 84, wherein the apparatus records reproduc- 
tion information of the first interleave unit in a first io 
table as the first reproduction information, repro- 
duction information of the first interleave unit and 

the second interleave unit in a second table as the 
second reproduction information, and an identifier 
indicating that the first table is valid. ^5 

86. An optical disk recording apparatus according to 
claim 85, which records a table for seamless repro- 
duction as the first table, a table for non-seamless 
reproduction as the second table, and an identifier 20 
indicating the seamless reproduction. 

87. An optical disk recording apparatus according to 
claim 71, wherein an encoded video signal for a 
right-eye signal of a three-dimensional video signal 25 
is used as at least the first video stream, and an 
encoded video signal for a left-eye signal of the 
three-dimensional video signal is used as at least 

the second video stream, an identifier being record- 
ed on the optical disk indicating a recording area 30 
where the three-dimensional video signal is record- 
ed. 

88. An optical disk recording apparatus according to 
claim 71 , wherein an encoded video signal for a low 35 
resolution component of a high resolution video sig- 
nal is used as at least the first video stream, and an 
encoded video signal for a high resolution compo- 
nent of the high resolution video signal is used as 

at least the second video stream, an identifier being 40 
recorded on the optical disk indicating a recording 
area where the high resolution video signal is re- 
corded. 

89. An optical disk according to claim 70, having a result 45 
of a specific calculation of the identification informa- 
tion and disk attribute information inherent in a mas- 
ter disk of the optical disk or the optical disk. 



Patentanspriiche 

1. Vorrichtung zur Wiedergabe einer optischen Disk 
bzw. Speicherplatte zum Wiedergeben von Daten 
von einer optischen Disk, wobei die Daten auf der 55 
Disk enthalten: 

einen ersten Videostrom entsprechend einer 



ersten Signalquelle, wobei der erste Vide- 
ostrom auf der Disk als eine Mehrzahl von er- 
sten verschachtelten Einheiten (6) aufgezeich- 
net ist, jede verschachtelte Einheit enthalt eine 
Mehrzahl von Vollbildern (frames) (5) aus dem 
ersten Videostrom, 

einen gleichzeitigen zweiten Videostrom ent- 
sprechend einer zweiten Signalquelle, wobei 
der zweite Videostrom auf der Disk als eine 

Mehrzahl von zweiten verschachtelten Einhei- 
ten (8) aufgezeichnet ist, wobei jede ver- 
schachtelte Einheit eine Mehrzahl von Vollbil- 
dern (7) von dem zweiten Videostrom enthalt, 
eine erste Zeitinformation (VPTS), zugeordnet 
zu dem ersten Videostrom und bezogen auf 
den Wiedergabe-Zeitablauf des ersten Vide- 
ostromes, 

eine zweite Zeitinformation (VPTS), zugeord- 
net zu dem zweiten Videostrom und bezogen 
auf den Wiedergabe-Zeitablauf des zweiten Vi- 
deostroms, um eine Ausgabe im Wesentlichen 
gleichzeitig zu dem ersten Videostrom zu er- 
moglichen, 

wobei die ersten und zweiten verschachtelten 
Einheiten in einer vorgegebenen Reihenfolge bzw. 
Ordnung aufgezeichnet sind; 
die Vorrichtung zur Wiedergabe der optischen Disk 
umfasst: 

einen Wiedergabeabschnitt (24) zum Wieder- 
geben eines Signals, welches auf der opti- 
schen Disk aufgezeichnet ist; 
einen Divisions- bzw. Teilungs-Abschnitt (25) 
zum Teilen des wiedergegebenen Signals in 
wiedergegebene erste verschachtelte Einhei- 
ten, welche den ersten Videostrom darstellen 
und wiedergegebene zweite verschachtelte 
Einheiten, welche den zweiten Videostrom dar- 
stellen; 

einen Dekodier-Abschnitt (1 6) zum Dekodieren 
der ersten verschachtelten Einheiten und der 
zweiten verschachtelten Einheiten; und 
einen Ausgabe-Abschnitt (29-31) zum Ausge- 
ben einer dekodierten ersten verschachtelten 
Einheit und einer dekodierten zweiten ver- 
schachtelten Einheit, im Wesentlichen gleich- 
zeitig mit einem Zeitablauf, welcher definiert ist 
durch die erste Zeitinformation fur die erste ver- 
schachtelte Einheit und durch die zweite Zeit- 
information fur die zweite verschachtelte Ein- 
heit. 

2. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 1 , welter aufweisend einen Synthe- 
se- bzw. Zusammensetzungs-Abschnitt (36; 90) 
zum Synthetisieren bzw. Zusammensetzen der de- 
kodierten ersten verschachtelten Einheit und der 
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dekodierten zweiten verschachtelten Einheit. 

3. Vorrichtung zum Wiedergeben einer optischen Disk 
nach Anspruch 2, wobei: 

5 

ein hochauflosendes Videosignal eine nieder- 

auflosende Komponente und eine liocliauflo- 

sende Komponente enthalt, 

der erste Videostrom stellt die niederauflosen- 

de Komponente dar, io 

der zweite Videostrom stellt die hochauflosen- 

de Komponente dar, und 

der Synthese-Abschnitt (36; 90) synthetisiert 

bzw. setzt die dekodierte erste verschachtelte 

Einheit und die dekodierte zweite verschachtel- 15 

te Einlieit zusammen, um das hochauflosende 

Videosignal zu erzeugen. 

4. Vorrichtung zum Wiedergeben einer optischen Disk 
nach Anspruch 2, wobei: 20 

ein dreidimensionales Videosignal ein Signal 
fur ein rechtes Auge und ein Signal fur ein lin- 
kes Auge enthalt, 

der erste Videostrom stellt das Signal fur das 25 

rechte Auge dar, 

der zweite Videostrom stellt das Signal fur das 
linke Auge dar, und 

der Synthese-Abschnitt (36; 90) synthetisiert 
die dekodierte erste verschachtelte Einheit und 30 
die dekodierte zweite verschachtelte Einheit, 
wodurch das dreidimensionale Videosignal er- 
zeugt wird. 

5. Vorrichtung zum Wiedergeben einer optischen Disk 35 
nach Anspruch 2, wobei der Synthese-Abschnitt 
(90) eine vorgegebene erste Berechnung bei der 
ersten verschachtelten Einheit und der zweiten ver- 
schachtelten Einheit durchfuhrt, eine vorgegebene 
zweite Berechnung bei der ersten verschachtelten 40 
Einheit und der zweiten verschachtelten Einheit 
durchfuhrt, und ein Ergebnis der vorgegebenen er- 
sten Berechnung und ein Ergebnis der vorgegebe- 
nen zweiten Berechnung synthetisiert bzw. zusam- 
mensetzt, wodurch ein Synthese-Signal erzeugt 45 
wird. 

6. Vorrichtung zum Wiedergeben einer optischen Disk 
nach Anspruch 5, wobei die vorgegebene erste Be- 
rechnung eine Summen-Berechnung der ersten 50 
verschachtelten Einheit und der zweiten ver- 
schachtelten Einheit enthalt, und die vorgegebene 
zweite Berechnung enthalt eine Differenz-Berech- 
nung der ersten verschachtelten Einheit und der 
zweiten verschachtelten Einheit. 55 

7. Vorrichtung zum Wiedergeben einer optischen Disk 
nach Anspruch 6, wobei die erste Berechnung wel- 



ter eine Berechnung zum Addieren eines ersten 
Wertes zu einem Ergebnis der Summen-Berech- 
nung enthalt, und die zweite Berechnung welter ei- 
ne Berechnung zum Addieren eines zweiten Wer- 
tes zu einem Ergebnis der Differenz-Berechnung 
enthalt. 

8. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 6, wobei der Synthese-Abschnitt 
das Ergebnis der ersten Berechnung den Bilddaten 
einer S-ten Zeile zuordnet und das Ergebnis der 
zweiten Berechnung den Bilddaten einer (S+1)-ten 
Zeile zuordnet, und S ist eine ganze Zahl. 

9. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 8, zum Wiedergeben einer opti- 
schen Disk, welche erhalten wurde durch das 
Durchfuhren einer ersten Divisions-Berechnung 
und einer zweiten Divisions-Berechnung bei einem 
P-ten Vollbild bzw. Frame eines eingegebenen Vi- 
deosignals unter Verwendung von Videodaten von 
mindestens einer 2Q-ten Zeile und einer (2Q+1)- 
ten Zeile des eingegebenen Videosignals, Lokali- 
sieren eines Ergebnisses der ersten Divisions-Be- 
rechnung in einer 2Q-ten Zeile des ersten Vide- 
ostroms, Lokalisieren eines Ergebnisses der zwei- 
ten Divisions-Berechnung in einer 2Q-ten Zeile des 
zweiten Videostroms, Durchfuhren der ersten Divi- 
sions-Berechnung und der zweiten Divisions-Be- 
rechnung bei einem (P+1 )-ten Vollbild des eingege- 
benen Videosignals unter Venwendung von Vide- 
odaten von mindestens der 2Q-ten Zeile und der 
(2Q+1)-ten Zeile des eingegebenen Videosignals, 
Lokalisieren eines Ergebnisses der ersten Divisi- 
ons-Berechnung in einer (2Q+1)-ten Zeile des er- 
sten Videostroms und Lokalisieren eines Ergebnis- 
ses der zweiten Divisions-Berechnung in einer 
(2Q+1)-ten Zeile des zweiten Videostroms, 

wobei der Synthese-Abschnitt die Summen- 
Berechnung und die Differenz-Berechnung eines 
Videosignals einer 2Q-ten oder einer 2(Q+1)-ten 
Zeile eines Dekodier-Signals des ersten Vide- 
ostroms und eines Videosignals der 2Q-ten oder 
der (2Q+1)-ten Zeile des zweiten Videostroms 
durchfuhrt, wodurch ein Synthese-Signal erzeugt 
wird, welches ein Ergebnis der Summen-Berech- 
nung als ein Videosignal einer 2R-ten Zeile und ein 
Ergebnis der Differenz-Berechnung als ein Video- 
signal einer (2R+1 )-ten Zeile hat; und R und Q sind 
jeweils ganze Zahlen, und R hat ein bestimmtes 
Verhaltnis zu Q. 

10. Vorrichtungzum Wiedergeben eineroptischen Disk 
nach Anspruch 6, wobei der Synthese-Abschnitt ein 
Synthese-Signal erzeugt unter Venwendung einer 
Farbinformation des ersten Videostroms, aberohne 
Verwendung einer Farbinformation des zweiten Vi- 
deostroms. 
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1 1 . Vorrichtung zum Wiedergeben einer optischen Disk 
nach Anspruch 6, wobei: 

das hochauflosende Videosignal eine nieder- 
auflosende Komponente und eine hochauflo- 5 
sende Komponente enthalt, und 
der Synthese-Abschnitt einen Parameter der 
Summen-Berechnung und der Differenz-Be- 
rechnung transformiert basierend auf einer Fil- 
ter-ldentifikations-lnformation, welclie einen io 
Divisions-Filter-Parameter der liocliauflosen- 
den Komponente und niederauflosenden Kom- 
ponente darstellt. 

12. Vorrichtung zum Wiedergeben einer optischen Disk 15 
nach Anspruch 5, wobei: 

ein hochauflosendes Videosignal eine nieder- 
auflosende Komponente und eine hochauflo- 
sende Komponente enthalt, 20 
der erste Videostrom stellt die niederauflosen- 
de Komponente dar, 

der zweite Videostrom stellt die hochauflosen- 
de Komponente dar, und 

der Synthese-Abschnitt erzeugt ein Synthese- 25 
Signal unter Verwendung einer Farbinformati- 
on des ersten Videostroms, aberohne Verwen- 
dung der Farbinformation des zweiten Vide- 
ostroms. 

30 

13. Vorrichtung zum Wiedergeben einer optischen Disk 
nach Anspruch 5, wobei: 

ein hochauflosendes Videosignal eine nieder- 
auflosende und eine hochauflosende Kompo- 35 
nente enthalt, 

der erste Videostrom stellt die niederauflosen- 
de Komponente dar, 

der zweite Videostrom stellt die hochauflosen- 
de Komponente dar, und 40 



zweiten Berechnung in einer vertikalen Richtung 
synthetisiert bzw. zusammensetzt. 

16. Vorrichtung zum Wiedergeben einer optischen Disk 
nach Anspruch 5, wobei der Synthese-Abschnitt 
das Ergebnis der vorgegebenen ersten Berech- 
nung und das Ergebnis der vorgegebenen zweiten 
Berechnung in einer horizontalen Richtung synthe- 
tisiert bzw. zusammensetzt. 

17. Vorrichtung zum Wiedergeben einer optischen Disk 
nach Anspruch 5, wobei der Synthese-Abschnitt 
das Synthese-Signal in ein fortschreitendes (pro- 
gressive) Signal transformiert. 

18. Vorrichtung zum Wiedergeben einer optischen Disk 
nach Anspruch 2, wobei der Dekodier-Abschnitt ei- 
ne Dekodierung durchfuhrt unter Verwendung ei- 
nes Bewegungs-Kompensations-Signals des er- 
sten Videostroms als ein Bewegungs-Kompensati- 
ons-Signal des zweiten Videostroms. 

19. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 2, welter aufweisend eine Video- 
Identifikations-Vorrichtung zum Identifizieren einer 
Identifikations-lnformation (61), welche anzeigt, 
dass ein hochauflosendes Videosignal oder ein 
dreidimensionales Videosignal aufgezeichnet sind, 
wobei: 

wenn die Video-ldentifikations-Vorrichtung die 
Identifikations-lnformation (61) identifiziert, 
gibt die Vorrichtung zur Wiedergabe einer opti- 
schen Disk (24) optional beide, die erste ver- 
schachtelte Einheit und die zweite verschach- 
telte Einheit wieder, und 
der Dekodier-Abschnitt (1 6) und der Synthese- 
Abschnitt (36; 90) dekodieren und synthetisie- 
ren jeweils das hochauflosende Videosignal 
und/oder das dreidimensionale Videosignal. 



der Synthese-Abschnitt verandert einen Berech- 
nungs-Parameter in Abhangigkeit von einer Divisi- 
ons-Information, welche einen Divisions-Parame- 
ter darstellt, wenn das hochauflosende Signal ge- ^5 
trennt ist von dem niederauflosenden Signal, wobei 
die Divisions-Information von der optischen Disk 
wiedergegeben bzw. gelesen wird. 

1 4. Vorrichtung zum Wiedergeben einer optischen Disk 50 
nach Anspruch 13, wobei eine Filter-Konstante als 
der Berechnungs-Parameter verwendet wird. 

15. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 5, wobei der Synthese-Abschnitt 55 
das Ergebnis der vorgegebenen ersten Berech- 
nung und das Ergebnis der vorgegebenen ersten 
Berechnung und das Ergebnis der vorgegebenen 



20. Vorrichtungzum Wiedergeben eineroptischen Disk 
nach Anspruch 19, wobei wenn die Video-ldentifi- 
kations-Vorrichtung die Identifikations-lnformation 
nicht wiedergibt, gibt die Vorrichtung zur Wiederga- 
be einer optischen Disk optional nur die erste ver- 
schachtelte Einheit wieder. 

21. Vorrichtungzum Wiedergeben eineroptischen Disk 
nach Anspruch 20, wobei wenn die Video-ldentifi- 
kations- Vorrichtung die Identifikations-lnformation 
nicht wiedergibt, gibt die Vorrichtung zur Wiederga- 
be der optischen Disk optional nur die erste ver- 
schachtelte Einheit wieder und gibt die erste ver- 
schachtelte Einheit aus, wobei die Anzahl der Ab- 
tast (scanning)-Zeilen der ersten Signalquelle er- 
hoht ist. 



51 



101 



EP 0 944 269 B1 



102 



22. Vorrichtung zum Wiedergeben einer optischen Disk 
nach Anspruch 1, zum Wiedergeben einer opti- 
schen Disk mit einer ersten Wiedergabe-lnformati- 
on, welche anzeigt, dass eine Information zum Wie- 
dergeben der ersten verscliaclitelten Einlieit vor- 
liegt und eine Information zum Wiedergeben der 
zweiten verschachtelten EInhelt fehit, einer zwelten 
Wiedergabe-lnformatlon, welche anzeigt, dass eine 
Information zum Wiedergeben der ersten ver- 
schachtelten Einheit und eine Information zum Wie- 
dergeben der zweiten verschachtelten Einheit beide 
vorllegen, einer Identiflkatlons-lnformatlon, welche 
anzeigt, dass die erste Wiedergabe-lnformatlon gul- 
tig ist, und eine hochauflosende Videosignal/dreidi- 
mensionale Videosignal Aufzeichnungs-ldentifikati- 
ons-lnformatlon, welche anzeigt, dass ein hochauf- 
losendes oder ein dreidlmensionales Videosignal 
unterteilt ist in den ersten VIdeostrom und den zwei- 
ten Videostrom, 

wobel wenn die hochauflosende Videosignal/ 
dreidimenslonale Vldeosignal-Aufzelchnungs-lden- 
tlfikatlons-Informatlon erkannt wird, gibt die Vorrich- 
tung zur Wiedergabe der optischen Disk optional 
beide wieder, die erste verschachtelte Einheit und 
die zwelte verschachtelte Einheit In Abhanglgkeit 
von der zweiten Wiedergabe-lnformatlon. 

23. Vorrichtung zum Wiedergeben einer optischen Disk 
nach Anspruch 22, wobel die Vorrichtung zur Wie- 
dergabe der optischen Disk die zwelte Wiedergabe- 
lnformatlon wiedergibt, um eine Start-Positions-In- 
formation einer unmittelbar nachfolgenden ver- 
schachtelten EInhelt einer bestimmten verschach- 
telten EInhelt In jedem VIdeostrom zu erhalten, und 
gibt demzufolge beides wieder, die erste ver- 
schachtelte Einheit und die zwelte verschachtelte 
Einheit. 



26. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 25, wobel der Divisions-Abschnitt 
einen Puffer-Abschnitt enthalt zum Puffern der i Tel- 
le der VIdeostrome und der Puffer-Abschnitt hat ei- 

5 ne Gesamtkapazitat von 1102x(i-1) kbyte oder 
mehr. 

27. Vorrichtungzum Wiedergeben eineroptischen Disk 
nach Anspruch 26, wobei 1=2. 

10 

28. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 1 , wobel mindestens der erste Vi- 
deostrom und der zwelte Videostrom gleichzeitig 
dekodiert werden, und ein Ein-Bildschirm (one- 

15 screen) Videosignal, bei welchem der erste Vide- 
ostrom auf einem ersten Bereich lokalisiert ist und 
der zweite VIdeostrom auf einem zweiten Bereich 
lokalisiert ist, wird ausgegeben. 

20 29. Vorrichtungzum Wiedergeben eineroptischen Disk 
nach Anspruch 28, wobel der erste Bereich und der 
zwelte Bereich in einer horizontalen Richtung von- 
einander verschieden sind. 

25 30. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 29, wobei der Synthese-Abschnitt 
einen Zeilen-Speicher (28c) enthalt. 

31. Vorrichtungzum Wiedergeben eineroptischen Disk 
30 nach Anspruch 28, wobei eine Information, welche 
auf dem ersten Bereich angezeigt ist, vergroBert 
wird, Oder verkleinert wird in Abhanglgkeit von ei- 
nem extern eingegebenen Anweisungssignal. 

35 32. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 31, wobei der Synthese-Abschnitt 
einen Vollbild (frame)-Speicher enthalt. 



24. Vorrichtung zum Wiedergeben einer optischenDisk 
nach Anspruch 22, wobei wenn die hochauflosende 
Videosignal/dreidimensionale Videosignal Auf- 
zelchnungs-ldentifikatlons-lnformatlon nicht er- 
kannt wird, gibt die Vorrichtung zur Wiedergabe ei- 
ner optische Disk die erste verschachtelte Einheit 
in Abhanglgkeit von der ersten Wiedergabe-lnfor- 
matlon wieder. 

25. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 1, wobei die optische Disk n Telle 
von VIdeostromen jewells entsprechend n tellen 
von SIgnalquellen spelchert, und 

die Vorrichtung zur Widergabe einer opti- 
schen Disk weist weiterhin einen Auswahl-Ab- 
schnitt auf zum Auswahlen von I Tellen von Video- 
stromen eInschlleBllch des ersten Videostroms und 
des zweiten Videostroms aus den n Tellen der VI- 
deostrome und n und I sind jewells ganze Zahlen 
von 2 Oder mehr. 



33. Vorrichtungzum Wiedergeben eineroptischen Disk 
40 nach Anspruch 31 , wobei der erste Bereich vergro- 
Bert und der zwelte Bereich verkleinert ist bzw. wird 
in Abhanglgkeit von einem extern eingegebenen 
Anwelsungs-Signal. 

45 34. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 28, wobei ein Tell- bzw. Unter-Blld 

(sub picture) von jedem, dem ersten Videostrom 
und dem zweiten Videostrom, angezeigt wird. 

50 35. Vorrichtungzum Wiedergeben eineroptischen Disk 
nach Anspruch 28, wobei ein Vollblld-Speicher 
(28d) verwendet wird, um kontinuierlich den ersten 
Videostrom auf dem ersten Bereich anzuzeigen, n 
Telle der Anzeigebereiche sind vorgesehen, um un- 
55 terbrochen bzw. diskontinulerlich einen n-ten Strom 
In einem n-ten Bereich anzuzeigen, und n Ist eine 
ganze Zahl von eins oder mehr. 
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36. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 28, wobei nur ein Audio-Signal des 
ersten Videostroms ausgegeben wird. 

37. Vorrichtung zum Wiedergeben einer optisclien Disk 5 
nach Anspruch 28, wobei ein Audio-Signal des er- 
sten Videostroms und ein Audio-Signal des zweiten 
Videostroms ausgegeben werden und der Audio- 
Pegel des zweiten Videostroms wIrd abgesenkt 
bzw. verrlngert. io 

38. Vorrichtung zum Wiedergeben eineroptischen Disk 

nach Anspruch 1, wobei der Ausgabe-Abschnitt 
den ersten Videostrom als ein Signal fur das rechte 
Auge und den zweiten Videostrom als ein Signal fur ^5 
das llnke Auge ausgibt. 

39. Vorrichtung zum Wiedergeben einer optischen Disk 
nach Anspruch 38, wobei der Ausgabe-Abschnitt 
den ersten Videostrom an einen VIdeoausgabe-Ab- 20 
schnitt fur ein rechtes Auge und den zweiten Vide- 
ostrom an einen Videoausgabe-Abschnitt fur ein lln- 
kes Auge ausgibt. 

40. Vorrichtung zum Wiedergeben einer optischen Disk 25 

nach Anspruch 39, wobei der Ausgabe-Abschnitt 
ein Synchronisations-Signal fur Dreidimensional- 
Brillen ausgibt, wobei das Synchronisations-Signal 
ein Identifikations-Signal des Signals fur das linke 
Auge und das Signals fur das rechte Auge enthalt. 30 

41 . Vorrichtung zum Wiedergeben einer optischen Disk 
nach Anspruch 39, wobei der Ausgabe-Abschnitt 
das dreidimensionale Video nur ausgibt, wenn eine 
Anweisung zur Ausgabe eines dreidimensionalen 35 
Videos ausgegeben ist. 

42. Vorrichtung zum Wiedergeben eineroptischen Disk 

nach Anspruch 39, wobei der Ausgabe-Abschnitt 
eine Anzeige an einen Anzeige-Abschnitt ausgibt, 40 
dass das dreidimensionale Videosignal wiederge- 
geben wird, wahrend ein Bereich, welcher das drei- 
dimensionale Videosignal spelchert, wiedergege- 
ben wird. 

45 

43. Vorrichtung zum Wiedergeben eineroptischen Disk 

nach Anspruch 38, wobei der Ausgabe-Abschnitt 
einen Misch-Synthese-Abschnitt aufweist zum 
Synchronisieren der Zeit-lnformation des ersten Vi- 
deostroms und der Zeit-lnformation des zweiten Vi- 50 
deostroms, die ersten und zweiten Videostrome auf 
einer Halbbild (field)-fur-Halbbild-Basis oder einer 
Vollbild (frame)-fur-Vollbild-Basis mischt, und die 
ersten und zweiten Videostrome alternleren bzw. 
abwechseind ausgibt. 55 

44. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 43, wobei der Ausgabe-Abschnitt 
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einen Dreidimensional-Schalt-Signal-Abschnitt 
(20) enthalt zum Ausgeben eines Signals zum 
Schalten des Signals fur das linke Auge und des 
Signals fur das rechte Auge. 

45. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 43, wobei der Misch-Synthese-Ab- 
schnltt identlfiziert bzw. bestimmt, dass das Signal 
ein dreidimensionales Videosignal ist und den er- 
sten Videostrom und den zweiten Videostrom nur 
mischt, wenn eine Anweisung zur Ausgabe eines 
dreidimensionalen Videos ausgegeben ist. 

46. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 43, wobei wenn ein nicht-dreldl- 
mensionales Videosignal ausgegeben wird, wah- 
rend ein Bereich, welcher ein dreidimensionales Vi- 
deosignal spelchert, wiedergegeben wird, liefert 
der Ausgabe-Abschnitt ein Ausgabe-Videosignal 
mit einer Anzeige, dass das dreidimensionale Vide- 
osignal wiedergegeben wird. 

47. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 38, wobei wenn ein nicht-dreidi- 
mensionales Videosignal ausgegeben wird, wah- 
rend ein Bereich, welcher ein dreidimensionales Vi- 
deosignal spelchert, wiedergegeben wird, liefert 
der Ausgabe-Abschnitt ein Ausgabe-Videosignal 
mit einer Anzeige, dass das dreidimensionale Vide- 
osignal wiedergegeben wird. 

48. Vorrichtung zum Wiedergeben eineroptischen Disk 
nach Anspruch 2, zum Empfangen eines komprl- 
mierten Videostroms, welcher erhalten wurde durch 
Komprimieren von jedem einer Mehrzahl von Vide- 
osignalen, welche in Synchronisation wiedergege- 
ben werden sollen und einer Mehrzahl von kompri- 
mierten VIdeoslgnalen, welche erhalten wurden 
durch Multiplexen einer Video-Wiedergabe-Zeit-ln- 
formation, welche die Zeit anzeigt, um das Videosi- 
gnal wiederzugeben und dann Durchfuhren einer 
Erweiterung bzw. Ausdehnung (extension) und 
Wiedergabe, 

wobei die Vorrichtung zur Wiedergabe der opti- 
schen Disk welter aufweist: 

eine Vorrichtung zur Erzeugung eines Refe- 
renz-Zeit-Signals zum Erzeugen eines Refe- 
renz-Zeit-Signals; und 

eine Mehrzahl von Video-Enweiterungs-Wie- 
dergabe-Vorrlchtungen (1 6) zum Enweltern des 
komprimierten Videostroms und zum Steuern 
der Wiedergabe-Zeit des Videosignals, wel- 
ches erweitert wurde in Abhangigkeit von der 
Differenz zwischen dem Referenz-Zeit-Signal 
und der Video-Wiedergabe-Zelt-lnfonnation, 

wobei die Referenz-Zeit-Signale der Mehr- 
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zahl der Video-Erweiterungs-Wiedergabe-Vorrich- 
tungen (16) kompensiert sind bzw. werden fur im 
Wesentlichen die gleiche Zeit unter Verwendung 
der gleichen Information. 

5 

49. Vorriclntung zum Wiedergeben einer optisclien Disk 
nach Anspruch 48, weiter aufweisend mindestens 
eine Audio-Signal-Erweiterungs-Wiedergabe-Vor- 
riclitung (32) zum Empfangen eines komprimierten 
Audiostroms, eriialten durcli Komprimieren eines io 
Audio-Signals, welches Wiedergegeben werden 
soli in Synchronisation zu den Videosignalen und 
mindestens eines komprimierten Audio-Signals, 
welches erhalten wurde durch Multiplexen einer 
Audio-Wiedergabe-Zeit-lnformation (ARTS), wel- 15 
che die Zeit angibt, um das Audio-Signal wiederzu- 
geben, dann Erweitern des komprimierten Au- 
diostroms, und Ausgeben der Audio-Wiedergabe- 
Zeit-lnformation 

wobei das Referenz-Zeit-Signal (STC) kom- 20 
pensiert ist bzw. wird unter Venwendung der Audio- 
Wiedergabe-Zeit-lnformation (ARTS), ausgegeben 
von der Audio-Erweiterungs-Wiedergabe-Vorrich- 
tung. 

25 

50. Vorrichtung zum Wiedergeben einer optischen Disk 
nach Anspruch 48, wobei mindestens eine der 
Mehrzahl der Video-Erweiterungs-Wiedergabe- 
Vorrichtungen die Video-Wiedergabe-Zeit-lnforma- 
tion ausgibt, und das Referenzzeit-Signal wird kom- 30 
pensiert unter Verwendung der Video-Wiedergabe- 
Zeit-lnformation, ausgegeben durch mindestens ei- 
ne der Mehrzahl der Video-Erweiterungs-Wieder- 
gabe-Vorrichtungen. 

35 

51 . Vorrichtung zum Wiedergeben einer optischen Disk 
nach Anspruch 48, wobei die Video-Erweiterungs- 
Wiedergabe-Vorrichtung ein Vollbild des Videosi- 
gnals mit Springen wiedergibt (skip-reproduce) 
Oder wiederholt wiedergibt (repeat-reproduce), um 40 
die Wiedergabe-Zeit zu steuern 

52. Vorrichtung zur Wiedergabe einer optischen Disk 
nach Anspruch 48, wobei mindestens eine der 
Mehrzahl der Videoerweiterungswiedergabevor- 45 
richtungen ein horizontales Synchronisationssignal 
und ein vertikales Synchronisationssignal des Vide- 
osignals ausgibt, um so die Videowiedergabe zu 
synchronisieren, welche durchgeruhrt wird von ei- 
ner anderen Videoerweiterungswiedergabevorrich- 50 
tung, mit dem horizontalen Synchronisationssignal 
und dem vertikalen Synchronisationssignal. 

53. Optische Disk auf welcher aufgezeichnet ist: 

55 

ein erster Videostrom entsprechend einer-er- 

sten Signalquelle, wobei der erste Videostrom 
auf der Disk als eine Mehrzahl von ersten ver- 



schachtelten Einheiten (6) aufgezeichnet ist, 
wobei jede verschachtelte (interleave) Einheit 
eine Mehrzahl von Vollbildern (5) von dem er- 
sten Videostrom enthalt, 
ein gleichzeitiger zweiter Videostrom entspre- 
chend einer zweiten Signalquelle, wobei der 
zweite Videostrom auf der Disk aufgezeichnet 
ist als eine Mehrzahl von zweiten verschachtel- 
ten Einheiten (8), wobei jede verschachtelte 
Einheit eine Mehrzahl von Vollbildern (7) von 
dem zweiten Videostrom enthalt, 
eine erste Zeitinformation (VRTS) zugeordnet 
zu dem ersten Videostrom und bezogen auf 
den Wiedergabe-Zeitablauf des ersten Vide- 
ostroms, 

eine zweite Zeitinformation (VRTS) zugeordnet 
zu dem zweiten Videostrom und bezogen auf 
den Wiedergabe-Zeitablauf des zweiten Vide- 
ostroms, um eine Ausgabe von einer Wieder- 
gabevorrichtung im Wesentlich gleichzeitig zu 
dem ersten Strom zu ermoglichen, 

wobei die ersten und zweiten verschachtelten 
Einheiten in einer vorgegebenen Reihenfolge auf- 
gezeichnet sind. 

54. Optische Disk nach Anspruch 53, wobei: 

ein hochauflosendes Videosignal eine nieder- 
auflosende Komponente und eine hochauflo- 
sende Komponente enthalt, 
der erste Videostrom, welcher auf der opti- 
schen Disk aufgezeichnet ist, stellt die nieder- 
auflosende Komponente dar, und 
der zweite Videostrom, welcher auf der opti- 
schen Disk aufgezeichnet ist, stellt die hoch- 
auflosende Komponente dar. 

55. Optische Disk nach Anspruch 54, wobei: 

die niederauflosende Komponente des ersten 
Videostroms, welche auf der optischen Disk 
aufgezeichnet ist, wird erzeugt durch eine 
Summen-Berechnung von spezifischen zwei 
Oder mehr Signalen des hochauflosenden Si- 
gnals, und 

die hochauflosende Komponente des zweiten 
Videostroms, welche auf der optischen Disk 
aufgezeichnet ist, wird erzeugt durch eine Dif- 
ferenz-Berechnung von spezifischen zwei oder 
mehr Signalen des hochauflosenden Signals. 

56. Optische Disk nach Anspruch 55, wobei die nieder- 
auflosende Komponente des ersten Videostroms, 
aufgezeichnet auf der optischen Disk und die hoch- 
auflosende Komponente des zweiten Videostroms, 
aufgezeichnet auf der optischen Disk, erzeugt wer- 
den als ein Ergebnis einer Division durchgefuhrt in 
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einer vertikalen Richtung durch eine Videosignal- 
Divisions-Vorrichtung. 

57. Optische Disk nach Anspruch 56, wobei: 

5 

der erste Videostrom in einer 2Q-ten Zeile ein 
Ergebnis einer ersten Divisions-Berechnung 
liat, durchgeruhrt bei einem P-ten Vollbild eines 
eingegebenen Videosignals unter Verwendung 
von Videodaten von mindestens einer 2Q-ten io 
Zeile und einer (2Q+ 1)-ten Zeile des eingege- 
benen Videosignals, 

der zweite Videostrom hat in einer 2Q-ten Zeile 
ein Ergebnis einer zweiten Divisions-Berech- 
nung, durchgefuhrt bei einem P-ten Vollbild des 15 
eingegebenen Videosignals unter Verwendung 
von Videodaten von mindestens einer 2Q-ten 
Zeile und einer (2Q+1)-ten Zeile des eingege- 
benen Videosignals, 

der erste Videostrom hat in einer (2Q+1)-ten 20 
Zeile ein Ergebnis der ersten Divisions-Berech- 
nung, durchgefuhrt bei einem (P+1 )-ten Vollbild 
des eingegebenen Videosignals, 
der zweite Videostrom hat in einer (2Q+1)-ten 
Zeile ein Ergebnis der zweiten Divisions-Be- 25 
rechnung, durchgefuhrt bei einem (P+1)-ten 
Vollbild des eingegebenen Videosignals, und 
P und Q sind jeweils ganze Zahlen. 

58. Optische Disk nach Anspruch 54, wobei die nieder- 30 
auflosende Komponente des ersten Videostroms, 
aufgezeichnet auf der optischen Disk und die hoch- 
auflosende Komponente des zweiten Videostroms, 
aufgezeichnetauf der optischen Disk, erzeugtwer- 
den als ein Ergebnis einer Division, durchgefuhrt in 35 
einer vertikalen Richtung durch die Videosignal-Di- 
visions-Vorrichtung. 

59. Optische Disk nach Anspruch 54, wobei der erste 
Videostrom, aufgezeichnet auf der optischen Disk 40 
und der zweite Videostrom, aufgezeichnet auf der 
optischen Disk, erzeugt werden durch Dividieren 
bzw. Teilen eines hochauflosenden Videosignals in 
einer horizontalen Richtung durch eine Videosi- 
gnal-Divisions-Vorrichtung, so dass der erste Vide- 45 
ostrom eine horizontale niederauflosende Kompo- 
nente hat und der zweite Videostrom ein horizontale 
hochauflosende Komponente hat. 

60. Optische Disk nach Anspruch 59, auf welcher uber- 50 
lappende Halbbild (field)oder Vollbild(frame)-Signa- 

le aufgezeichnet sind in einem Videosignal in einem 
abgekurzten kodierten Zustand, und eine Kennung 
(identifier) ist aufgezeichnet, welche das abgekurz- 
te Halbbild- oder Vollbild-Signal bezeichnet. 55 

61. Optische Disk nach Anspruch 54, auf welcher eine 
Identifikationsinformation aufgezeichnet ist, welche 
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einen Berechnungs-Parameter angibt, verwendet 
fur die Divisions-Berechnung zum Dividieren bzw. 
Teilen eines Videosignals. 

62. Optische Disk nach Anspruch 54, wobei eine Be- 
wegungsvektor-lnformation eines Videokodiersi- 
gnals des ersten Videostroms und eine Bewe- 
gungsvektor- Information eines Videokodiersignals 
des zweiten Videostroms einen identischen Wert 
haben. 

63. Optische Disk nach Anspruch 53, auf welcher min- 
destens der erste Videostrom und der zweite Vide- 
ostrom aufgezeichnet sind, wahrend diese durch 
ein im Wesentlichen identisches Signalformat ko- 
diert sind. 

64. Optische Disk nach Anspruch 63, wobei das im We- 
sentlichen identische Signalformat erhalten wird 
durch Kodieren eines NTSC, PAL oder SECAM Si- 
gnals. 

65. Optische Disk nach Anspruch 53, wobei verschach- 
telte Einheiten entsprechend einem jeden der er- 
sten bis m-ten Strome erste bis m-te verschachtelte 
Einheiten sind, die optische Disk hat: 

eine erste Wiedergabeinformation ein- 
schlieBlich einer Information zum Wiedergeben 
der ersten verschachtelten Einheit, aber ohne 
eine Information zum Wiedergeben der zweiten 
verschachtelten Einheit; 
eine zweite Wiedergabeinformation ein- 
schlieBlich beiden, einer Information zum Wie- 
dergeben der ersten verschachtelten Einheit 
und eine Information zum Wiedergeben der 
zweiten verschachtelten Einheiten; und 
eine Kennung, damit die zweite Wiedergabein- 
formation gultig gemacht wird. 

66. Optische Disk nach Anspruch 65, wobei die Wie- 
dergabeinformation einer verschachtelten Einheit 
eine vordere (leading) Positionsinformation einer 
anderen verschachtelten Einheit enthalt, wobei die 
andere verschachtelte Einheit zu dem gleichen 
Strom gehort, wie die eine verschachtelte Einheit 
und die nachste naheliegendste verschachtelte 
Einheit zu der einen verschachtelten Einheit unter 
den verschachtelten Einheiten mit einer Zeitinfor- 
mation ist. 

67. Optische Disk nach Anspruch 66, auf welcher eine 
Wiedergabeinformation der ersten verschachtelten 
Einheit in einer ersten Tabelle aufgezeichnet ist als 
die erste Wiedergabeinformation, eine Wiederga- 
beinformation der ersten verschachtelten Einheit 
und der zweiten verschachtelten Einheit in einer 
zweiten Tabelle ist aufgezeichnet als die zweite 
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Wiedergabeinformation und eine Kennung ist auf- 
gezeichnet, welche angibt, dass die erste Tabelle 
gultig ist. 

68. Optische Disk nach Anspruch 67, auf welcher eine 5 
Tabelle fur eine nalntlose Wiedergabe aufgezeicli- 
net ist als die erste Tabelle, eine Tabelle fur eine 
nicht-nahtlose Wiedergabe aufgezeichnet ist als 
die zweite Tabelle, und eine Kennung aufgezeich- 
net ist, welche die nahtlose Wiedergabe anzeigt. io 

69. Optische Disk nach Anspruch 53, wobei ein kodier- 
tes Videosignal fur ein Signal fur das rechte Auge 
eines dreidimensionalen Videosignals verwendet 
wird als mindestens der erste Videostrom, und ein 15 
kodiertes Videosignal fur ein Signal fur das linke Au- 
ge des dreidimensionalen Videosignals verwendet 
wird als mindestens der zweite Videostrom, wobei 

ein Kennung auf der optischen Disk aufgezeichnet 
ist, welche einen Aufzeichnungsbereich angibt, wo 20 
das dreidimensionale Videosignal aufgezeichnet 
ist. 

70. Optische Disk nach Anspruch 53, wobei ein kodier- 
tes Videosignal fur eine niederauflosende Kompo- 25 
nente eines hochauflosenden Videosignals ver- 
wendet wird als mindestens der erste Videostrom, 
und ein kodiertes Videosignal fur eine hochauflo- 
sende Komponente eines hochauflosenden Video- 
signals wird verwendet als mindestens der zweite so 
Videostrom, wobei eine Kennung auf der optischen 
Disk aufgezeichnet ist, welche einen Aufzeich- 
nungsbereich angibt, wo das hochauflosende Vide- 
osignal aufgezeichnet ist. 

35 

71. Vorrichtung (2) zum Aufzeichnen einer optischen 
Disk, zum Aufzeichnen eines vorgegebenen Si- 
gnals auf einer optischen Disk, wobei das vorgege- 
bene Signal einen ersten Videostrom enthalt, ent- 
sprechend einer ersten Signalquelle, und einen 40 
gleichzeitigen zweiten Videostrom entsprechend 
einer zweiten Signalquelle, wobei die Vorrichtung 
aufweist: 



sten Videostrom und bezogen auf den Wieder- 
gabe-Zeitablauf des ersten Videostroms, und 
eine Vorrichtung zum Aufzeichnen einer zwei- 
ten Zeitinformation (VPTS), zugeordnetzu dem 
zweiten Videostrom und bezogen auf den Wie- 
dergabezeitablauf des zweiten Videostroms, 
urn zu ermoglichen, dass eine Ausgabe von ei- 
ner Wiedergabevorrichtung im Wesentlichen 
gleichzeitig zu dem ersten Strom ist; 

wobei die ersten und zweiten verschachtelten 
Einheiten in einer vorgegebenen Reichenfolge auf- 
gezeichnet sind. 

72. Vorrichtung zur Aufzeichnung einer optischen Disk 
nach Anspruch 71, welter aufweisend eine Video- 
signaldivisionsvorrichtung (38) zum Dividieren bzw. 
Teilen eines hochauflosenden Videosignals in eine 
niederauflosende Komponente und eine hochauf- 
losende Komponente, wobei: 

der erste Videostrom, welcher auf der opti- 
schen Disk aufgezeichnet ist, die niederauflo- 
sende Komponente darstellt, und 
der zweite Videostrom, welcher auf der opti- 
schen Disk aufgezeichnet ist, die hochauflo- 
sende Komponente darstellt. 

73. Vorrichtung zum Aufzeichnen einer optischen Disk 
nach Anspruch 72, wobei die Videosignaldivisions- 
vorrichtung (38) die niederauflosende Komponente 
durch eine Summen-Berechnung von spezifischen 
zwei Oder mehr Signalen des hochauflosenden Vi- 
deosignals erzeugt und die hochauflosende Kom- 
ponente durch eine Differenz-Berechnung von spe- 
zifischen zwei Oder mehr Signalen des hochauflo- 
senden Videosignals erzeugt. 

74. Vorrichtung zum Aufzeichnen einer optischen Disk 
nach Anspruch 73, wobei die Videosignaldivisions- 
vorrichtung (38) das Videosignal in eine vertikale 
niederauflosende Komponente und eine vertikale 
hochauflosende Komponente teilt. 



eine Vorrichtung zum Aufzeichnen des ersten ^5 
Videostroms auf der Disk als eine Mehrzahl von 
ersten verschachtelten Einheiten (6), wobei je- 
de verschachtelte Einheit eine Mehrzahl von 
Vollbildern (5) von dem ersten Videostrom ent- 
halt; 50 
eine Vorrichtung zum Aufzeichnen des zweiten 
Videostroms auf der Disk als eine Mehrzahl von 
zweiten verschachtelten Einheiten (8), wobei 
jede verschachtelte Einheit eine Mehrzahl von 
Vollbilder (7) von dem zweiten Videostrom ent- 55 
halt; 

eine Vorrichtung zum Aufzeichnen einer ersten 
Zeitinformation (VPTS), zugeordnet zu dem er- 



75. Vorrichtung zum Aufzeichnen einer optischen Disk 
nach Anspruch 74, wobei die Videosignaldivisions- 
vorrichtung (31) lokalisiert bzw. anordnet: 

ein Ergebnis einer ersten Divisions-Berech- 
nung, durchgefuhrt bei einem P-ten Vollbild ei- 
nes eingegebenen Videosignals unter Venwen- 
dung von Videodaten von mindestens einer 
2Q-ten Zeile und einer (2Q+1)-ten Zeile des 
eingegebenen Videosignals in einer 2Q-ten 
Zeile des ersten Videostroms, 
ein Ergebnis einer zweiten Divisions-Berech- 
nung, durchgefuhrt bei einem P-ten Vollbild des 
eingegebenen Videosignals unter Verwendung 
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von Videodaten von mindestens einer 2Q-ten 
Zeile und einer (2Q+1)-ten Zeile des eingege- 
benen Videosignals, in einer 2Q-ten Zeile des 
zweiten Videostroms, 

ein Ergebnis der ersten Divisions-Berechnung, 
durchgefuhrt bei einem (P+1)-ten Vollbild des 
eingegebenen Videosignals in einer (2Q+1)- 
ten Zeile des ersten Videostroms, und, 
ein Ergebnis der zweiten Divisions-Berecli- 
nung, durchgefuhrt bei einem (P+1 )-ten Vollbild 
des eingegebenen Videosignals in einer (2Q + 
1 )4en Zeile des zweiten Videostroms, 
P und Q sind Jewells ganze Zahlen. 

76. Vorrichtung zum Aufzeichnen einer optischen Disk 
nach Anspruch 72, wobei die Videosignaldivisions- 
vorrichtung das hochauflosende Videosignals in ei- 
ne vertikale niederauflosende Komponente und ei- 
ne vertikale hochauflosende Komponente teilt. 

77. Vorrichtung zur Aufzeichnung einer optischen Disk 
nach Anspruch 72, wobei die Videosignaldivisions- 
vorrichtung das hochauflosende Videosignal in den 
ersten Videostrom mit einer horizontalen niederauf- 
losenden Komponente und den zweiten Vide- 
ostrom einer horizontalen hochauflosenden Kom- 
ponente teilt. 

78. Vorrichtung zur Aufzeichnung einer optischen Disk 
nach Anspruch 77, wobei uberlappende Halbbild- 
oder Vollbild-Signale in einem Videosignal aufge- 
zeichnet sind in einem abgekurzten kodierten Zu- 
stand, und die Vorrichtung zur Aufzeichnung einer 
optischen Disk zeichnet eine Kennung (identifier) 
auf, welche das abgekurzte Halbbild- oder Vollbild- 
Signal bezeichnet. 

79. Vorrichtung zur Aufzeichnung einer optischen Disk 

nach Anspruch 72, wobei die Vorrichtung eine Iden- 
tifikationsinformation aufzeichnet, welche einen 
Berechnungs-Parameter (1 44) angibt, welcher ver- 
wendet wird fur die Divisions-Berechnung zum Di- 
vidieren bzw. Teilen eines Videosignals. 

80. Vorrichtung zur Aufzeichnung einer optischen Disk 
nach Anspruch 72, wobei ein Abschnittzum Erken- 
nen eines Bewegungsvektors eines Videokodierab- 
schnitts ein Bewegungsvektorerkennungssignal 
von einem der Strome verwendet, um den anderen 
Strom zu kodieren. 

81. Vorrichtung zur Aufzeichnung einer optischen Disk 
nach Anspruch 72, wobei mindestens der erste Vi- 
deostrom und der zweite Videostrom kodiert sind 
durch ein im Wesentlichen identisches Signalfor- 
mat. 

82. Vorrichtung zum Aufzeichnen einer optischen Disk 



nach Anspruch 81 , wobei das im Wesentliche iden- 
tische Signalformat erhalten wird durch Kodieren 
eines NTSC, PAL oder SECAIVI Signals. 

5 83. Vorrichtung zur Aufzeichnung einer optischen Disk 
nach Anspruch 71, wobei verschachtelte Einheiten 
entsprechend einem jeden der ersten bis m-ten 
Strome erste bis m-te verschachtelte Einheiten 
sind, wobei die Vorrichtung zur Aufzeichnung der 

10 optischen Disk aufzeichnet: 

eine erste Wiedergabeinformation ein- 
schlieBlich einer Information zum Wiedergeben 
der ersten verschachtelten Einheit, aber ohne 
15 eine Information zum Wiedergeben der zweiten 

verschachtelten Einheit; 
eine zweite Wiedergabeinformation ein- 
schlieBlich beiden, einer Information zum Wie- 
dergeben der ersten verschachtelten Einheit 
20 und eine Information zum Wiedergeben der 

zweiten verschachtelten Einheiten; und 
eine Kennung (identifier), damitdie zweite Wie- 
dergabeinformation gultig gemacht wird. 

25 84. Vorrichtung zur Aufzeichnung einer optischen Disk 

nach Anspruch 83, wobei die Wiedergabeinforma- 
tion einer verschachtelten Einheit eine vordere (lea- 
ding) Positionsinformation einer anderen ver- 
schachtelten Einheit enthalt, wobei die andere ver- 
30 schachtelte Einheit zu dem gleichen Strom gehort, 
wie die eine verschachtelte Einheit und die nachste 
naheliegendste verschachtelte Einheit zu der einen 
verschachtelten Einheit unter den verschachtelten 
Einheiten mit einer Zeitinformation ist. 

35 

85. Vorrichtung zur Aufzeichnung einer optischen Disk 
nach Anspruch 84, wobei die Vorrichtung eine Wie- 
dergabeinformation der ersten verschachtelten 
Einheit in einer ersten Tabelle als die erste Wieder- 

40 gabeinformation aufzeichnet, eine Wiedergabein- 
formation der ersten verschachtelten Einheit und 
der zweiten verschachtelten Einheit in einer zwei- 
ten Tabelle als die zweite Wiedergabeinformation 
aufzeichnet, und eine Kennung, welche angibt, 

45 dass die erste Tabelle gultig ist. 

86. Vorrichtung zum Aufzeichnen einer optischen Disk 
nach Anspruch 85, welche eine Tabelle zur nahtlo- 
sen Wiedergabe als die erste Tabelle, eine Tabelle 

50 zur nichtnahtlosen Wiedergabe als zweite Tabelle, 
und eine Kennung, welche die nahtlose Wiederga- 
be angibt, aufzeichnet. 

87. Vorrichtung zum Aufzeichnen einer optischen Disk 
55 nach Anspruch 71 , wobei ein kodiertes Videosignal 

fur ein Signal fur das rechte Auge eines dreidimen- 
sionalen Videosignals verwendet wird als minde- 
stens der erste Videostrom, und ein kodiertes Vide- 
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osignal fur ein Signal fur das linke Auge des dreidi- 
mensionalen Videosignals verwendet wird als min- 
destens der zweite Videostrom, eine Kennung wird 
aufgezeichnet auf der optischen Disk, welclie einen 
Aufzeichnungsbereich angibt, wo das dreidimen- 
sionale Videosignal aufgezeiclnnet ist. 

88. Vorrichtung zum Aufzeichnen einer optisclien Disk 
nacli Ansprucli 71 , wobei ein kodiertes Videosignal 
fur eine niederauflosende Komponente eines hocli- 
auflosenden Videosignals verwendet wird als min- 
destens der erste Videostrom, und ein kodiertes Vi- 
deosignal fur eine hochauflosende Komponente 
des hochauflosenden Videosignals wird verwendet 
als mindestens der zweite Videostrom, eine Ken- 
nung ist bzw. wird aufgezeiclnnet auf der optischen 
Disk, welche einen Aufzeichnungsbereich angibt, 
wo das hochauflosende Videosignal aufgezeichnet 
ist. 

89. Optische Disk nach Anspruch 70 mit einem Ergeb- 
nis einer bestimmten Berechnung der Identifikati- 

ons-lnformation und einer Disk-Attribut-lnformati- 
on, welche einer Master-Disk der optischen Disk 
Oder der optischen Disk innewohnt. 



Revendications 

1 . Appareil de reproduction de disque optique destine 
a reproduire des donnees a partir d'un disque opti- 
que, dans lequel les donnees sur le'disque 
comprennent : 

un premier flux video correspondant a une pre- 
miere source de signal, le premier flux video 
etant enregistre sur le disque sous forme d'une 
pluralite de premieres unites d'entrelacement 
(6), chaque unite d'entrelacement comprenant 
une pluralite de trames (5) provenant du pre- 
mier flux video, 

un second flux video simultane correspondant 
a une seconde source de signal, le second flux 
video etant enregistre sur le disque sous forme 
d'une pluralite de secondes unites d'entrelace- 
ment (8), chaque unite d'entrelacement com- 
prenant une pluralite de trames (7) provenant 
du second flux video, 

des premieres informations de temps (VPTS) 
associees au premier flux video et liees au ca- 
dencement de reproduction du premier flux vi- 
deo, 

des secondes informations de temps (VPTS) 
associees au second flux video et liees au ca- 
dencement de reproduction du second flux vi- 
deo de maniere a permettre une sortie sensi- 
blement simultanee avec le premier flux, 



dans lequel les premiere et seconde unites 
d'entrelacement sont enregistrees dans un ordre 
prescrit, I'appareil de reproduction de disque opti- 
que comprenant : 

5 

une section de reproduction (24) destinee a re- 
produire un signal enregistre sur le disque op- 
tique, 

une section de division (25) destinee a diviser 
10 le signal reproduit en des premieres unites 

d'entrelacement reproduites representant le 
premier flux video, et en des secondes unites 
d'entrelacement reproduites representant le 
second flux video, 
15 une section de decodage (1 6) destinee a deco- 

der les premieres unites d'entrelacement et les 
secondes unites d'entrelacement, et 
une section de sortie (29 a 31 ) destinee a four- 
nir en sortie une premiere unite d'entrelace- 
20 ment decodee et une seconde unite d'entrela- 

cement decodee sensiblement simultanement 
suivant un cadencement defini par les premie- 
res informations de temps pour la premiere uni- 
te d'entrelacement et par les secondes infor- 
ms mations de temps pour la seconde unite d'en- 
trelacement. 

2. Appareil de reproduction de disque optique selon la 
revendication 1, comprenant en outre une section 

30 de synthese (36 ; 90) destinee a synthetiser la pre- 
miere unite d'entrelacement decodee et la seconde 
unite d'entrelacement decodee. 

3. Appareil de reproduction de disque optique selon la 
35 revendication 2, dans lequel : 

un signal video a haute resolution comprend 
une composante a basse resolution et une 

composante a haute resolution, 
40 le premier flux video represente la composante 

a basse resolution, 

le second flux video represente la composante 
a haute resolution, et 

la section de synthese (36 ; 90) synthetise I'uni- 
45 te d'entrelacement decodee et la seconde unite 

d'entrelacement decodee pour generer le si- 
gnal video a haute resolution. 

4. Appareil de reproduction de disque optique selon la 
50 revendication 2, dans lequel : 

un signal video tridimensionnel comprend un 
signal pour I'oeil droit et un signal pour I'oeil 
gauche, 

55 le premier flux video represente le signal pour 

I'oeil droit, 

le second flux video represente le signal pour 
I'oeil gauche, et 
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dans lequel la section de synthase execute le 
calcul de somme et le calcul de difference d'un si- 
gnal video d'une 2Q® ou d'une 2(Q+1)® ligne d'un 
signal de decodage du premier flux video et d'un 

5 signal video de la 2Q^ ou de la (2Q+1)® ligne du 

second flux video, en generant ainsi un signal de 
synthese qui a pour resultatdu calcul de somme un 
signal video d'une 2R® ligne et resultat du calcul de 
difference un signal video d'une (2R+1 )® ligne, et R 

10 et Q sent chacun un nombre entier, et R presente 
une relation specifique avec Q. 

10. Appareil de reproduction de disque optique selon la 
revendication 6, dans lequel la section de synthese 
15 genere un signal de synthese en utilisant des infor- 
mations de couleur du premier flux video, mais sans 
utiliser d'informations de couleur du second flux vi- 
deo. 



la section de synthese (36 ; 90) synthetise la 
premiere unite d'entrelacement decodes et la 
seconde unite d'entrelacement, en generant 
ainsi le signal video tridimensionnel. 

5. Appareil de reproduction de disque optique selon la 
revendication 2, dans lequel la section de synthese 
(90) execute un premier calcul prescrit sur la pre- 
miere unite d'entrelacement et la seconde unite 
d'entrelacement, execute un second calcul prescrit 
sur la premiere unite d'entrelacement et la seconde 
unite d'entrelacement, et synthetise un resultat du 
premier calcul prescrit ainsi qu'un resultat du se- 
cond calcul prescrit, en generant ainsi un signal de 
synthese. 

6. Appareil de reproduction de disque optique selon la 
revendication 5, dans lequel le premier calcul pres- 
crit comprend un calcul de somme de la premiere 
unite d'entrelacement et de la seconde unite d'en- 
trelacement, et le second calcul prescrit comprend 
un calcul de difference de la premiere unite d'entre- 
lacement et de la seconde unite d'entrelacement. 

7. Appareil de reproduction de disque optique selon la 

revendication 6, dans lequel le premier calcul com- 
prend en outre un calcul consistant a additionner 
une premiere valeur a un resultat du calcul de som- 
me, et le second calcul comprend en outre un calcul 
consistant a additionner une seconde valeur a un 
resultat du calcul de difference. 



20 11. Appareil de reproduction de disque optique selon la 
revendication 6, dans lequel : 



le signal video a haute resolution comprend 
une composante a basse resolution et une 

25 composante a haute resolution, et 

la section de synthese transforme un parame- 
tre du calcul de somme et du calcul de differen- 
ce sur la base d'informations d'identification de 
filtre qui representent un parametre de filtre de 

30 division de la composante a haute resolution et 

de la composante a basse resolution. 



8. Appareil de reproduction de disque optique selon la 
revendication 6, dans lequel la section de synthese 
affecte le resultat du premier calcul a des donnees 35 
d'image d'une ligne et affecte le resultat du se- 
cond calcul a des donnees d'image d'une (S+1 )® li- 
gne, et S est un nombre entier. 

9. Appareil de reproduction de disque optique selon la 40 
revendication 8, destine a reproduire un disque op- 
tique obtenu en executant un premier calcul de dif- 
fusion et un second calcul de division sur une P® 
trame d'un signal video d'entree en utilisant des 
donnees video d'au moins une 2Q® ligne et une ^5 
(2Q+1 )® ligne du signal video d'entree, en localisant 

un resultat du premier calcul de division dans une 
2Q® ligne du premier flux video, en localisant un re- 
sultat du second calcul de division dans une 2Q® 
ligne du second flux video, en executant le premier 50 
calcul de division et le second calcul de division sur 
une (P+1)® trame du signal video d'entree en utili- 
sant des donnees video d'au moins la 2Q® ligne et 
la (2Q+1)® ligne du signal video d'entree, en locali- 
sant un resultat du premier calcul de division dans 55 
une (2Q+1 )® ligne du premier flux video, et en loca- 
lisant un resultat du second calcul de division dans 
une (2Q+1)® ligne du second flux video. 



12. Appareil de reproduction de disque optique selon la 
revendication 5, dans lequel : 

un signal video a haute resolution comprend 
une composante a basse resolution et une 
composante a haute resolution, 
le premier flux video represente la composante 
a basse resolution, 

le second flux video represente la composante 
a haute resolution, et 

la section de synthese genere un signal de syn- 
these en utilisant des informations de couleur 
du premier flux video, mais sans utiliser d'infor- 
mations de couleur du second flux video. 

13. Appareil de reproduction de disque optique selon la 
revendication 5, dans lequel : 

un signal video a haute resolution comprend 
une composante a basse resolution et une 
composante a haute resolution, 
le premier flux video represente la composante 
a basse resolution, 

le second flux video represente la composante 
a haute resolution, et 

la section de synthese modifie un parametre de 
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calcul conformement a des informations de di- 
vision qui representent un parametre de divi- 
sion lorsque le signal a inaute resolution est se- 
pare du signal a basse resolution, les informa- 
tions de division etant reproduites a partir du 
disque optique. 

14. Appareil de reproduction de disque optique selon la 
revendication 13, dans lequel une constante de fil- 
tre est utillsee en tant que parametre de calcul. 

1 5. Appareil de reproduction de disque optique selon la 

revendication 5, dans lequel la section de synthese 
synthetise le resultat du premier calcul prescrit et le 
resultat du second calcul prescrit dans une direction 
verticale. 

16. Appareil de reproduction de disque optique selon la 
revendication 5, dans lequel la section de synthese 
synthetise le resultat du premier calcul prescrit et le 
resultat du second calcul prescrit dans une direction 
horizontale. 

1 7. Appareil de reproduction de disque optique selon la 
revendication 5, dans lequel la section de synthese 
transforme le signal de synthese en un signal pro- 
gress if. 

18. Appareil de reproduction de disque optique selon la 
revendication 2, dans lequel la section de decodage 
execute un decodage en utilisant un signal de com- 
pensation du mouvement du premier flux video en 
tant que signal de compensation du mouvement du 
second flux video. 

19. Appareil de reproduction de disque optique selon la 
revendication 2, comprenant en outre un moyen 
d'identification video destine a identifier des infor- 
mations d'identification (61) qui indiquent qu'un si- 
gnal video a haute resolution ou qu'un signal video 
tridimensionnel sont enregistres, dans lequel : 

lorsque le moyen d'identification video identifie 
les informations d'identification (61), I'appareil 
de reproduction de disque optique (24) repro- 
duit optionnellement a la fois la premiere unite 
d'entrelacement et la seconde unite d'entrela- 
cement, et 

la section de decodage (16) et la section de 
synthese (36 ; 90) decedent et synthetisent 
respectivement le signal video a haute resolu- 
tion et/ou le signal video tridimensionnel. 

20. Appareil de reproduction de disque optique selon la 
revendication 19, dans lequel, lorsque le moyen 
d'identification video ne reproduit pas les informa- 
tions d'identification, I'appareii de reproduction de 
disque optique reproduit optionnellement unique- 



ment la premiere unite d'entrelacement. 

21 . Appareil de reproduction de disque optique selon la 
revendication 20, dans lequel lorsque le moyen 

5 d'identification video ne reproduit pas les informa- 
tions d'identification, I'appareil de reproduction de 
disque optique reproduit optionnellement unique- 
ment la premiere unite d'entrelacement, le nombre 
des lignes de balayage de la premiere source de 

10 signal etant augmente. 

22. Appareil de reproduction de disque optique selon la 

revendication 1 , destine a reproduire un disque op- 
tique comportant des premieres informations de re- 

15 production indiquant que des informations desti- 
nees a reproduire la premiere unite d'entrelacement 
sont presentes et que des informations destinees a 
reproduire la seconde unite d'entrelacement sont 
absentes, des secondes informations de reproduc- 

20 tion indiquant que des Informations destinees a re- 
produire la premiere unite d'entrelacement et que 
des informations destinees a reproduire la seconde 
unite d'entrelacement sont a la fois presentes, et 
des informations d'identification indiquant que les 

25 premieres Informations de reproduction sont vali- 
des, et des informations d'identification d'enregis- 
trementde signal video a haute resolution/signal vi- 
deo tridimensionnel indiquant qu'un signal video a 
haute resolution ou tridimensionnel estdivise en le 

30 premier flux video et le second flux video, 

dans lequel, lorsque les informations d'identi- 
fication d'enregistrement de signal video a haute re- 
solution/signal video tridimensionnel sont detec- 
tees, I'appareil de reproduction de disque optique 

35 reproduit optionnellement a la fois la premiere unite 
d'entrelacement et la seconde unite d'entrelace- 
ment conformement aux secondes informations de 
reproduction. 

40 23. Appareil de reproduction de disque optique selon la 
revendication 22, dans lequel I'appareil de repro- 
duction de disque optique reproduit les secondes 
informations de reproduction pour acquerir des in- 
formations de position de depart d'une unite d'en- 

45 trelacement immediatement a la suite d'une unite 
d'entrelacement specifique dans chaque flux video, 
et reproduit done a la fois la premiere unite d'entre- 
lacement et la seconde unite d'entrelacement. 

50 24. Appareil de reproduction de disque optique selon la 
revendication 22, dans lequel, lorsque les informa- 
tions d'identification d'enregistrement de signal vi- 
deo a haute resolution/signal video tridimensionnel 
ne sont pas detectees, I'appareil de reproduction de 

55 disque optique reproduit la premiere unite d'entre- 
lacement conformement aux premieres informa- 
tions de reproduction. 
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25. Appareil de reproduction de disque optique selon la 
revendication 1 , dans lequel le disque optique me- 
morise n elements de flux video correspondant res- 
pectivement a n elements de sources de signaux, et 

I'appareil de reproduction de disque optique 5 
comprend en outre une section de selection desti- 
nee a selectionner i elements de flux video compre- 
nant le premier flux video et le second flux video a 
partir des n elements de flux video, et n et i sont 
chacun un nombre entier de deux ou plus. io 

26. Appareil de reproduction de disque optique selon la 

revendication 25, dans lequel la section de division 
comprend une section de memoire tampon desti- 
nee a mettre en tampon les i elements de flux video, ^5 
et la section de memoire tampon presente une ca- 
pacite totale de 1 1 02x(i-1 ) kilo-octets ou plus. 

27. Appareil de reproduction de disque optique selon la 
revendication 26, dans lequel i=2. 20 

28. Appareil de reproduction de disque optique selon la 
revendication 1, dans lequel au moins le premier 
flux video et le second flux video sont decodes si- 
multanement, et un signal video d'un ecran, com- 25 
portant le premier flux video localise sur une pre- 
miere zone et le second flux video localise sur une 
seconde zone, est fourni en sortie. 

29. Appareil de reproduction de disque optique selon la so 
revendication 28, dans lequel la premiere zone et 

la seconde zone sont differentes Tune de I'autre 
dans une direction horizontale. 

30. Appareil de reproduction de disque optique selon la 35 
revendication 29, dans lequel la section de synthe- 

se comprend une memoire de ligne (28c). 

31 . Appareil de reproduction de disque optique selon la 
revendication 28, dans lequel des informations af- 40 
fichees sur la premiere zone sont agrandies ou re- 
duites conformement a un signal d'instruction appli- 
que en entree de I'exterieur. 

32. Appareil de reproduction de disque optique selon la ^5 
revendication 31 , dans lequel la section de synthe- 

se comprend une memoire de trame. 

33. Appareil de reproduction de disque optique selon la 
revendication 31 , dans lequel la premiere zone est 50 
agrandie et la seconde zone est reduite conforme- 
ment a un signal d'instruction applique en entree de 
I'exterieur. 

34. Appareil de reproduction de disque optique selon la 55 
revendication 28, dans lequel une sous-image de 

run ou I'autre du premier flux video et du second 
flux video est affichee. 



35. Appareil de reproduction de disque optique selon la 
revendication 28, dans lequel une memoire de tra- 
me (28d) est utilisee pour afficher de fagon continue 
le premier flux video sur la premiere zone, n ele- 
ments des zones d'affichage sont fournis pour un 
affichage discontinu d'un n® flux dans une n® zone, 
et n est un nombre entier d'un ou plus. 

36. Appareil de reproduction de disque optique selon la 
revendication 28, dans lequel seul un signal audio 
du premier flux video est fourni en sortie. 

37. Appareil de reproduction de disque optique selon la 
revendication 28, dans lequel un signal audio du 
premier flux video et un signal audio du second flux 
video sont fournis en sortie, et le niveau audio du 
second flux video est diminue. 

38. Appareil de reproduction de disque optique selon la 
revendication 1, dans lequel la section de sortie 
fournit en sortie le premier flux video sous forme 
d'un signal pour I'oeil droit et le second flux video 
sous forme d'un signal pour I'oeil gauche. 

39. Appareil de reproduction de disque optique selon la 

revendication 38, dans lequel la section de sortie 
fournit en sortie le premier flux video a une section 
de sortie video pour I'oeil droit et le second flux vi- 
deo a une section de sortie video pour I'oeil gauche. 

40. Appareil de reproduction de disque optique selon la 
revendication 39, dans lequel la section de sortie 
fournit en sortie un signal de synchronisation pour 
des lunettes tridimensionnelles, le signal de syn- 
chronisation comprenant un signal d'identification 
du signal pour I'oeil gauche et du signal pour I'oeil 
droit. 

41 . Appareil de reproduction de disque optique selon la 
revendication 39, dans lequel la section de sortie 
fournit en sortie le signal video tridimensionnel uni- 
quement lorsqu'une instruction de sortie video tridi- 
mensionnelle est emise. 

42. Appareil de reproduction de disque optique selon la 
revendication 39, dans lequel, pendant qu'une zone 
memorisant un signal video tridimensionnel est re- 
produite, la section de sortie fournit en sortie un af- 
fichage a une section d'affichage . ou le signal video 
tridimensionnel est en cours de reproduction. 

43. Appareil de reproduction de disque optique selon la 
revendication 38, dans lequel la section de sortie 
comprend une section de synthese de melange 
destinee a synchroniser des informations de temps 
du premier flux video et des informations de temps 
du second flux video, melange les premier et se- 
cond flux video sur un principe balayage de trame 
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par balayage de trame ou sur un principe trame par 
trame, et fournit en sortie les premier et second flux 
video en alternance. 

44. Appareil de reproduction de disque optique selon la 5 
revendication 43, dans lequel la section de sortie 
comprend une section de signal de commutateur 
tridimensionnel (20) destinee a fournir en sortie un 
signal destine a commuter le signal pour I'oeil gau- 
che et le signal pour I'oeil droit. io 

45. Appareil de reproduction de disque optique selon la 

revendication 43, dans lequel la section de synthe- 
se de melange identifie que le signal est un signal 
video tridimensionnel et melange le premier flux vi- ^5 
dec et le second flux video uniquement lorsqu'une 
instruction de sortie video tridimensionnelle est 
emise. 

46. Appareil de reproduction de disque optique selon la 20 
revendication 43, dans lequel, lorsqu'un signal vi- 
deo non tridimensionnel est fourni en sortie alors 
qu'une zone memorisant un signal video tridimen- 
sionnel est reproduite, la section de sortie fournit un 
signal video de sortie avec un affichage ou le signal 25 
video tridimensionnel est en cours de reproduction. 

47. Appareil de reproduction de disque optique selon la 
revendication 38, dans lequel, lorsqu'un signal vi- 
deo non tridimensionnel est fourni en sortie alors so 
qu'une zone memorisant un signal video tridimen- 
sionnel est reproduite, la section de sortie fournit un 
signal video de sortie avec un affichage ou le signal 
video tridimensionnel est en cours de reproduction. 

35 

48. Appareil de reproduction de disque optique selon la 
revendication 2, destine a recevoir un flux video 
compresse obtenu en compressant chaque signal 
d'une pluralite de signaux video devant etre repro- 
duits en synchronisme, et une pluralite de signaux 40 
video compresses obtenus en multiplexant des in- 
formations de temps de reproduction video indi- 
quant le temps afin de reproduire le signal video, et 

en executant ensuite une expansion et une repro- 
duction, I'appareil de reproduction de disque opti- ^5 
que comprenant en outre : 

un moyen de generation de signal de temps de 
reference destine agenerer un signal de temps 
de reference, et 50 
une pluralite de moyens de reproduction d'ex- 
pansion video (16) destines a expanser le flux 
video compresse et a commander le temps de 
reproduction du signal video qui a ete expanse 
conformement a la difference entre le signal de 55 
temps de reference et les informations de 
temps de reproduction video, 



122 

dans lequel les signaux de temps de referen- 
ce de la pluralite de moyens de reproduction d'ex- 
pansion video (16) sont compenses pratiquement 
en meme temps en utilisant les memes informa- 
tions. 

49. Appareil de reproduction de disque optique selon la 
revendication 48, comprenant en outre au moins un 
moyen de reproduction d'expansion de signal audio 
(32) destine a recevoir un flux audio compresse ob- 
tenu en compressant un signal audio devant etre 
reproduit en synchronisme avec les signaux video 
et au moins un signal audio compresse obtenu en 
multiplexant des informations de temps de repro- 
duction audio (APIS) indiquant le temps pour re- 
produire le signal audio, puis en expansant le flux 
audio compresse, et en fournissant en sortie des 
informations de temps de reproduction audio, 

dans lequel le signal de temps de reference 
(STC) estcompense en utilisant les Informations de 
temps de reproduction audio (ARTS) fournies en 
sortie par le moyen de reproduction d'expansion 
audio. 

50. Appareil de reproduction de disque optique selon la 

revendication 48, dans lequel au moins un moyen 
de la pluralite de moyens de reproduction d'expan- 
sion video fournit en sortie des informations de 
temps de reproduction video, et le signal de temps 
de reference est compense en utilisant les informa- 
tions de temps de reproduction video fournies en 
sortie par au moins un moyen de la pluralite de 
moyens de reproduction d'expansion video. 

51 . Appareil de reproduction de disque optique selon la 
revendication 48, dans lequel le moyen de repro- 
duction d'expansion video reproduit avec un saut 
ou reproduit avec une repetition une trame du signal 
video pour commander le temps de reproduction. 

52. Appareil de reproduction de disque optique selon la 
revendication 48, dans lequel au moins un moyen 
de la pluralite de moyens de reproduction d'expan- 
sion video fournit en sortie un signal de synchroni- 
sation horizontale et un signal de synchronisation 
verticale du signal video, afin de synchroniser ainsi 
une reproduction video executee par un autre 
moyen de reproduction d'expansion video sur le si- 
gnal de synchronisation horizontale et le signal de 
synchronisation verticale. 

53. Disque optique comportant, enregistres sur celui- 
ci : 

un premier flux video correspondant a une pre- 
miere source de signal, le premier flux video 
etant enregistre sur le disque sous forme d'une 
pluralite de premieres unites d'entrelacement 



EP 0 944 269 B1 



62 



123 



EP 0 944 269 B1 



124 



dans lequel les premiere et seconde unites 
d'entrelacement sont enregistrees dans un ordre 
prescrit. 

25 

54. Disque optique selon la revendication 53, dans 
lequel : 

un signal video a haute resolution comprend 
une composante a basse resolution et une 50 
composante a haute resolution, 
le premier flux video enregistre sur le disque 
optique represente la composante a basse re- 
solution, et 

le second flux video enregistre sur le disque op- 35 
tique represente la composante a haute reso- 
lution. 

55. Disque optique selon la revendication 54, dans 
lequel : 40 



56. Disque optique selon la revendication 55, dans le- 
quel la composante a basse resolution du premier 
flux video enregistre sur le disque optique et la com- 55 
posante a haute resolution du second flux video en- 
registre sur le disque optique sont generees en tant 
que resultat d'une division executee dans une di- 



rection verticale par un moyen de division de signal 
video. 

57. Disque optique selon la revendication 56, dans 
lequel : 

le premier flux video comporte, dans une 2Q® 
ligne, un resultat d'un premier calcul de division 
execute sur une P® trame d'un signal video 

d'entree en utilisant les donnees video d'au 
moins une 2Q® ligne et d'une (2Q+1 )® ligne du 
signal video d'entree, 

le second flux video comporte, dans une 2Q® 
ligne, un resultat d'un second calcul de division 
execute sur une trame du signal video d'en- 
tree en utilisant des donnees video d'au moins 
une 2Q® ligne et d'une 2Q+1® ligne du signal 
video d'entree, 

le premier flux video d'entree comporte, dans 
une (2Q+1® ligne), un resultat du premier calcul 
de division execute sur une (P+1 )® trame du si- 
gnal video d'entree, 

le second flux video comporte, dans une 
(2Q+1)® ligne, un resultat du second calcul de 
division execute sur une (P+1 )® trame du signal 

video d'entree, et 

P et Q sont chacun un nombre entier. 

58. Disque optique selon la revendication 54, dans le- 
quel la composante a basse resolution du premier 
flux video enregistre sur le disque optique et la com- 
posante a haute resolution du second flux video en- 
registre sur le disque optique sont generees en tant 
que resultat d'une division executee dans une di- 
rection verticale par un moyen de division de signal 
video. 

59. Disque optique selon la revendication 54, dans le- 
quel le premier flux video enregistre sur le disque 
optique et le second flux video enregistre sur le dis- 
que optique sont generes en divisant un signal vi- 
deo a haute resolution dans une direction horizon- 
tale grace a un moyen de division de signal video, 
de sorte que le premier flux video presente une 
composante a basse resolution horizontale et le se- 
cond flux video presente une composante a haute 
resolution horizontale. 

60. Disque optique selon la revendication 59, sur lequel 
des signaux de balayage de trame ou de trame en 
chevauchement sont enregistres dans un signal vi- 
deo dans un etat code abrege, et un identificateur 
est enregistre en indiquant le signal de balayage de 
trame ou de trame abrege. 

61 . Disque optique selon la revendication 54, sur lequel 
des informations d'identification sont enregistrees 
en indiquant un parametre de calcul utilise pour le 



(6), chaque unite d'entrelacement comprenant 
une pluralite de trames (5) provenant du pre- 
mier flux video, 

un second flux video simultane correspondant 
a une seconde source de signal, le second flux 5 
video etant enregistre sur le disque sous forme 
d'une pluralite de secondes unites d'entrelace- 
ment (8), chaque unite d'entrelacement com- 
prenant une pluralite de trames (7) provenant 
du second flux video, 

des premieres informations de temps (VPTS) 
associees au premier flux video et associees 
au cadencement de reproduction du premier 
flux video, 

des secondes informations de temps (VPTS) ^5 
associees au second flux video et associees au 
cadencement de reproduction du second flux 
video de maniere a permettre une sortie depuis 
un dispositif de reproduction sensiblement si- 
multanee avec le premier flux, 20 



la composante a basse resolution du premier 
flux video enregistre sur le disque optique est 
generee par un calcul de somme de deux si- 
gnaux specifiques ou plus du signal a haute re- ^5 
solution, et 

la composante a haute resolution du second 
flux video enregistre sur le disque optique est 
generee par un calcul de difference de deux si- 
gnaux specifiques ou plus du signal a haute re- 50 
solution. 
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calcul de division destine a diviser un signal video. 

62. Disque optique salon la revendication 54, dans le- 
quel les informations de vecteur de mouvement 
d'un signal de codage video du premier flux video 5 
et les informations de vecteur de mouvement d'un 
signal de codage video du second flux video pre- 
sentent una valaur idantiqua. 

63. Disque optique selon la revendication 53, sur lequel io 
au moins le premier flux video et le second flux vi- 
deo sont anregistres tout an etant codes sous un 
format da signal pratiquamant idantiqua. 

64. Disque optique selon la revendication 63, dans le- 15 
quel le format de signal pratiquement identique est 
obtanu an codant un signal da type NTSC, PAL ou 
SECAM. 

65. Disque optique selon la revendication 53, dans la- 20 
quel das unites d'antralacamant corraspondant a 
chacun das premier a m® flux sont das premiere a 

m® unites d'entrelacemant, la disque optique 
comporte : 

25 

des premieres informations de reproduction 
comprenant des informations destinees a la re- 
production de la premiere unite d'entrelace- 
ment, mais excluant des informations desti- 
nees a la reproduction de la saconda unite so 
d'entrelacement, 

des secondes informations de reproduction 
comprenant a la fois das informations desti- 
nees a la reproduction de la premiere unite 
d'entrelacement et des informations destinees 35 
a la reproduction das sacondas unites d'entre- 
lacement, et 

un identificateur destine a randra les sacondas 
informations da reproduction validas. 

40 

66. Disque optique selon la revendication 65, dans la- 
quel des informations de reproduction d'una pre- 
miere unite d'entrelacement comprennent des in- 
formations de position de tete d'une autre unite 
d'entrelacement, dans lequel I'autre unite d'entrela- ^5 
cement appartiant au mama flux qua la premiere 
unite d'entrelacement et represente I'unite d'entre- 
lacement suivante la plus proche de la premiere 
unite d'entrelacement parmi les unites d'entrelace- 
ment presentant des informations de temps. 50 

67. Disque optique selon la revendication 66, sur lequel 
des informations de reproduction de la premiere 
unite d'entrelacement dans une premiere table sont 
enregistrees en tant que premieres informations de 55 
reproduction, des informations de reproduction de 

la premiere unite d'entrelacement et de la seconde 
unite d'entrelacement dans une seconde table sont 



enregistrees en tant que secondes informations de 
reproduction, et un identificateur est enregistre, in- 
diquant qua la premiere table est valide. 

68. Disque optique selon la revendication 67, sur lequel 
une table destinee a une reproduction sans raccord 
est anragistrea an tant qua premiere table, una ta- 
ble dastinea a una reproduction non depourvue de 
raccord est enregistree an tant qua seconde table, 
et un identificateur est enregistre indiquant la repro- 
duction sans raccord. 

69. Disque optique selon la revendication 53, dans le- 
quel un signal video code destine a un signal pour 
I'oeil droit d'un signal video tridimensionnel est uti- 
lise en tant qu'au moins le premier flux video, et un 
signal video code destine a un signal pour I'oeil gau- 
che du signal video tridimensionnel est utilise en 
tant qu'au moins le second flux video, un identifica- 
teur etant enregistre sur la disque optique, indi- 
quant una zone d'anragistrement ou la signal video 
tridimensionnel est enregistre. 

70. Disque optique selon la revendication 53, dans le- 
quel un signal video code destine a une composan- 
te a basse resolution d'un signal video a haute re- 
solution est utilise en tant qu'au moins le premier 
flux video, et un signal video code destine a une 
composante a haute resolution d'un signal video a 
haute resolution est utilise en tant qu'au moins le 
second flux video, un identificateur etant enregistre 
sur le disque optique, indiquant une zone d'enregis- 
tramant ou la signal video a haute resolution est en- 
registre. 

71. Appareil d'enregistrement de disque optique (2) 
destine a enregistrer un signal prescrit sur un dis- 
que optique, dans lequel le signal prescrit com- 
prend un premier flux video correspondant a une 
premiere source de signal, et un second flux video 
simultane correspondant a una saconda source da 
signal, Tapparail comprenant : 

un moyen destine a enregistrer le premier flux 
video sur le disque sous forme d'une pluralite 
de premieres unites d'antralacamant (6), cha- 
que unite d'entrelacement comprenant une plu- 
ralite de frames (5) provenant du premier flux 
video, 

un moyen destine a enregistrer le second flux 
video sur le disque sous forme d'une pluralite 
de secondes unites d'entrelacement (8), cha- 
queunited'entrelacementcomprenantune plu- 
ralite de frames (7) provenant du second flux 
video, 

un moyen destine a enregistrer des premieres 
informations de temps (VPTS) associees au 
premier flux video et associees au cadence- 
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ment de reproduction du premier flux video, et 
un moyen destine a enregistrer des secondes 
informations de temps (VPTS) associees au 
second flux video et associees au cadence- 
ment de reproduction du second flux video, de 
maniere a permettre une sortie provenant d'un 
dispositif de reproduction sensiblement simul- 
tanee avec le premier flux, 

dans lequel les premiere et seconde unites 
d'entrelacement sont enregistrees dans un ordre 
prescrit. 

72. Appareil d'enregistrement de disque optique selon 
la revendication 71 , comprenant en outre un moyen 
de division de signal video (38) destine a diviser un 
signal video a haute resolution en une composante 
a basse resolution et une composante a haute re- 
solution, dans lequel : 

le premier flux video enregistre sur le disque 
optique represente la composante a basse re- 
solution, et 

le second flux video enregistre sur le disque op- 
tique represente la composante a haute reso- 
lution. 

73. Appareil d'enregistrement de disque optique selon 
la revendication 72, dans lequel le moyen de divi- 
sion de signal video (38) genere la composante a 
basse resolution grace a un calcul de somme de 
deux signaux specifiques ou plus du signal video a 
haute resolution et genere la composante a haute 
resolution grace a un calcul de difference de deux 
signaux specifiques ou plus du signal video a haute 
resolution. 

74. Appareil d'enregistrement de disque optique selon 

la revendication 73, dans lequel le moyen de divi- 
sion de signal video (38) divise le signal video en 
une composante a basse resolution verticale et une 
composante a haute resolution verticale. 

75. Appareil d'enregistrement de disque optique selon 
la revendication 74, dans lequel le moyen de divi- 
sion de signal video (38) localise : 

un resultat d'un premier calcul de division exe- 
cute sur une trame d'un signal video d'entree 
en utilisant des donnees video d'au moins une 
2Q® ligne et une (2Q+1)® ligne du signal video 
d'entree dans une 2Q® ligne du premier flux vi- 
deo, 

un resultat d'un second calcul de division exe- 
cute sur une P® trame du signal video d'entree 
en utilisant des donnees video d'au moins une 

2Q® ligne et une (2Q+1)® ligne du signal video 
d'entree dans une 2Q® ligne du second flux vi- 



deo, 

un resultat du premier calcul de division execu- 
te sur une (P+1 )® trame du signal video d'entree 
dans une (2Q+1)® ligne du premier flux video, 
5 et 

un resultat du second calcul de division execute 
sur une (P+1)® trame du signal video d'entree 
dans une (2Q+1)® ligne du second flux video, 
P et Q etant chacun un nombre entier. 

10 

76. Appareil d'enregistrement de disque optique selon 
la revendication 72, dans lequel le moyen de divi- 
sion de signal video divise le signal video a haute 
resolution en une composante a basse resolution 

15 verticale et une composante a haute resolution ver- 
ticale. 

77. Appareil d'enregistrement de disque optique selon 
la revendication 72, dans lequel le moyen de divi- 

20 sion de signal video divise le signal video a haute 
resolution en le premier flux video comportant une 
composante a basse resolution horizontale et le se- 
cond flux video comportant une composante a hau- 
te resolution horizontale. 

25 

78. Appareil d'enregistrement de disque optique selon 
la revendication 77, dans lequel des signaux de ba- 
layage de trame ou de trame en chevauchement 
dans un signal video sont enregistres sous un etat 

30 code abrege, et I'appareil d'enregistrement de dis- 
que optique enregistre un identificateur indiquant le 
signal de balayage de trame ou de trame abrege. 

79. Appareil d'enregistrement de disque optique selon 
35 la revendication 72, dans lequel I'appareil enregis- 
tre des informations d'identification indiquant un pa- 
rametre de calcul (144) utilise pour le calcul de di- 
vision destine a diviser un signal video. 

40 80. Appareil d'enregistrement de disque optique selon 
la revendication 72, dans lequel une section de de- 
tection de vecteur de mouvement d'une section de 
codage video utilise un signal de detection de vec- 
teur de mouvement de I'un des flux pour coder 
45 I'autre flux. 

81. Appareil d'enregistrement de disque optique selon 
la revendication 72, dans lequel au moins le premier 
flux video et le second flux video sont codes grace 

50 a un format de signal sensiblement identique. 

82. Appareil d'enregistrement de disque optique selon 
la revendication 81 , dans lequel le format de signal 
sensiblement identique est obtenu en codant un si- 

55 gnal de type NTSC, PAL ou SECAM. 

83. Appareil d'enregistrement de disque optique selon 
la revendication 71 , dans lequel des unites d'entre- 
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lacement correspondant a chacun des premier a m® 
flux sont des premiere a m® unites d'entrelacement, 
rappareil d'enregistrement de disque optique 
enregistre : 

des premieres informations de reproduction 
comprenant des informations destinees a la re- 
production de la premiere unite d'entrelace- 
ment, mais excluant des informations desti- 
nees a la reproduction de la seconde unite 
d'entrelacement, 

des secondes informations de reproduction 

comprenant a la fois des informations desti- 
nees a la reproduction de la premiere unite 
d'entrelacement et des informations destinees 
a la reproduction des secondes unites d'entre- 
lacement, et 

un identificateur destine a rendre valide les se- 
condes informations de reproduction. 

84. Appareil d'enregistrement de disque optique selon 
la revendication 83, dans lequel des informations 
de reproduction d'une unite d'entrelacement com- 
prennent des informations de position de tete d'une 
autre unite d'entrelacement, dans lequel I'autre uni- 
te d'entrelacement appartient au meme flux que la 
premiere unite d'entrelacement et represente I'unite 
d'entrelacement suivante la plus proche de la pre- 
miere unite d'entrelacement parmi des unites d'en- 
trelacement comportant des informations de temps. 

85. Appareil d'enregistrement de disque optique selon 
la revendication 84, dans lequel I'appareil enregis- 
tre des informations de reproduction de la premiere 
unite d'entrelacement dans une premiere table en 
tant que premieres informations de reproduction, 
des informations de reproduction de la premiere 
unite d'entrelacement et de la seconde unite d'en- 
trelacement dans une seconde table en tant que se- 
condes informations de reproduction, et un identifi- 
cateur indiquant que la premiere table est valide. 

86. Appareil d'enregistrement de disque optique selon 
la revendication 85, qui enregistre, une table desti- 
nee a une reproduction sans raccord en tant que 
premiere table, une table destinee a une reproduc- 
tion non depourvue de raccord en tant que seconde 
table, et un identificateur indiquant la reproduction 
sans raccord. 

87. Appareil d'enregistrement de disque optique selon 

la revendication 71 , dans lequel un signal video co- 
de destine a un signal pour I'oeil droit d'un signal 
video tridimensionnel est utilise en tant qu'au moins 
le premier flux video, et un signal video code destine 
a un signal pour I'oeil gauche du signal video tridi- 
mensionnel est utilise en tantqu'au moins le second 
flux video, un identificateur etant enregistre sur le 



disque optique, indiquant une zone d'enregistre- 
ment ou le signal video tridimensionnel est enregis- 
tre. 

5 88. Appareil d'enregistrement de disque optique selon 
la revendication 71 , dans lequel un signal video co- 
de destine a une composante a basse resolution 
d'un signal video a haute resolution est utilise en 
tant qu'au moins le premier flux video, et un signal 
video code destine a une composante a haute re- 
solution du signal video a haute resolution est utilise 
en tant qu'au moins le second flux video, un identi- 
ficateur etant enregistre sur le disque optique, indi- 
quant une zone d'enregistrement ou le signal video 
a haute resolution est enregistre. 

89. Disque optique selon la revendication 70, compor- 
tant un resultat d'un calcul specifique des informa- 
tions d'identification et des informations d'attributs 
de disque inherentes au disque maTtre du disque 
optique ou au disque optique. 
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FIG. 2 



(1) Input signal (frame information) 
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(2) Signal (frame unit) 
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(3) Recording signal (interleave signal) 
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FIG. 4 

Progressive/3D picture arrangement information (MADM identifier) 
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FIG. 38 
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FIG. 56 
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FIG. 67 
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FIG. 84 

Reference time signal 
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